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Abstract 
Although there is growing interest in investigating mobile learning, it is not well 
conceptualised. This thesis investigates the concept of 'mobile learning' by exploring 
students' routine learning activities mediated by the use of tools and taking place in mUltiple 
contexts. The exploration does not focus on what and whether students are learning; rather, it 
focuses on how they use tools to accomplish learning practices. This involves exploring the 
relationship between context and learning practices. 
This thesis draws on three case studies that examined the use of portable devices in two 
Institutions of Higher Education with different contexts: traditional learning and portable-
technology assisted learning. The methodology used in the studies focused on collecting data 
that reflects on students' actual utilisation of portable devices and the continuity of that in 
different contexts (formal and informal) using observations and log files collected from 
students' portables. In addition, it considered triangulating students' self reports collected 
through questionnaires and interviews. Moreover, the methodology aimed at capturing the 
context of learning activities to consider and understand the relationship between context and 
learning activities. The empirical data was analysed using the concepts of activity theory 
(Engestrom, 1987) and a theory of mobile learning (Sharples et a1., 2007c). 
The research led to presenting a conceptualisation of mobile learning using activity theory 
based on the concept of context-crossing. Context is embodied as the physical as well as the 
social features of the learning activities which also influences and is influenced by learning 
activities. The study also found that both new and old portable devices are important for 
students engaged in mobile learning, however, new portable technologies enable students to 
practise learning activities and create contexts that students using conventional devices could 
not do or create. 
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Chapter 1 
Introduction 
This thesis focuses on investigating the concept 'mobile learning' and developing a 
theoretical foundation of the term that does not suffer from the limitations of the current 
definitions. In order to conceptualise mobile learning, this thesis examines students' 
established use of portable devices to accomplish their routine learning practices in formal 
and informal settings. It does not aim to study how the utilisation of these devices impacts 
students' learning outcomes; rather, it examines the concept of tool mediation to understand 
students' utilisation of portables to accomplish their routine educational practices. Focusing 
on students' learning practices, instead of whether and what students are learning, is an 
approach derived from the understanding that learning is an integral aspect of activity in and 
with the world at all times (Lave, 1993). The conception of learning in this thesis is also 
supported by the view that learning is related to how people appropriate tools in a given 
culture or society (Saljo, 1999). Practices are defined in this thesis as routine patterns of 
activities repeated over time in a social context. Activities are any form of doing that is 
mediated by the use of tools (physical and conceptual), directed towards achieving an 
objective. The definition of practice is left open here to include any process that aids learning. 
For example, note taking during a lecture is considered in this thesis as a learning practice 
because through this practice a student puts together resources that are related to the topic 
discussed during the lecture which might help shape their understanding or be used later for 
revision purposes. 
In this thesis, a portable device is defined as any device (old and new) that can be carried 
around and used to aid students' learning such as handouts, books, mobile phones, Personal 
Digital Assistants (PDA), tablet PCs, and laptops. Although some researchers might not 
consider laptops as portable technologies due to their size and weight, they are classified in 
this thesis as portables. This is because, as will be shown in the studies conducted in this 
thesis, they can be used in the same manner as PDAs and are in pervasive use by the learners 
studied. Moreover, laptops were used to engage in learning activities in multiple physical 
locations regardless of their size and weight. This issue is further discussed in Chapter 5. The 
terms technologies, devices, artefacts and tools are used interchangeably throughout this 
thesis to refer to the portable devices used by students to mediate their learning activities in 
formal and informal settings. A formal setting in this thesis is considered as the location 
13 
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where students' learning is directed by an instructor; other settings where instructors are not 
present are considered infonnal. The definition of infonnal settings is further discussed in 
Section 2.2.3. 
The concept of tool mediation, discussed in Chapter 3, plays an important role in studying 
students' learning activities in this thesis as it helps with understanding how students use 
portable devices to accomplish their routine study practices in different contexts and how 
these tools affect learning activities. Tool mediation is defined here as how tools (portable 
devices) are used to accomplish certain objectives. Tools are usually used to mediate the 
relationship between the subject (a student) and the object (goal) that a student wishes to 
achieve within a specific context. Context is conceptualised here as the physical and social 
setting of learning activities. The different conceptions of context are presented in Section 3.3 
and the one most suitable for studying mobile learning and therefore used in this thesis is 
discussed in Section 3.4.3. Moreover, studying students' learning activities, and developing a 
conceptualisation of mobile learning, requires understanding the relationship between context 
and learning activities as these take place in different locations at different times. In this 
thesis, context is considered as a factor that influences and is influenced by learning activities. 
This is discussed in Chapter 3. 
The remainder of this chapter discusses the motivation of the study, provides a brief 
background of the research field, lists the research questions, overviews the studies that were 
undertaken, states the contributions and significance of the research and provides an overview 
of the chapters to follow. 
1.1 Motivation 
This thesis emerged from the researcher's experience of lecturing in a university for a few 
years. The researcher noticed during this period that the number of students owning portable 
technologies (e.g. mobile phones, PDAs, and laptops) was continuously increasing mainly 
due to the quick advancement of the capabilities of these devices and the drop in their prices, 
making them affordable to a larger number of students. Students increasingly carried their 
devices to the university and used them to assist their learning practices although they were 
not required by the institution. This drew the researcher's attention to the potential of portable 
technologies to aid learning and the possibility of using these devices to provide advantages 
and learning opportunities that are not provided by other types of conventional devices. In 
addition, in this sense, the researcher perceived mobile learning as a significant approach to 
learning as it has the potential of promoting learning in different contexts and encouraging 
14 
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learning in informal as well as formal settings. For instance, students had the ability to engage 
in learning, problem solving, and getting access to resources, search and communication 
capabilities whenever and wherever suitable. For these reasons and others, the utilisation of 
portable devices to aid students' learning became one of the goals of many universities. 
Therefore, it is crucial to understand what mobile learning is, what devices students use to aid 
their learning, how these are used in different formal and informal settings and what the 
relationship between context and learning activities is. 
1.2 Research Background 
Portable technologies such as personal digital assistants (PDAs), mobile phones, laptops and 
tablet computers have become increasingly integrated into the daily activities of humans 
including educational ones. The number of mobile phone owners has risen in the last few 
years (e.g. 75% of the general population in the UK, 90% of young adults; Crabtree et al. 
(2003) and the capabilities of these devices are increasing at a steady rate. 
Portable technologies are used in education to support students' learning inside and outside 
the classroom (Demb et aI., 2004), lifelong learning (Sharples, 2000), and location-based 
experiences (Price et aI., 2003; Weal et al., 2003). Higher education (HE) institutions are 
increasingly utilising these technologies by providing students and academics with portable 
technologies to be used for learning and teaching (Zelin and Baird, 2002; Demb et aI., 2004; 
McVay et aI., 2005). This is because these devices are believed to offer education a number of 
benefits such as: portability, accessibility and convenience (Kukulska-Hulme et aI., 2005). 
Moreover, educational institutions are motivated to use portable technologies for teaching and 
learning because they, as reported by Savill-Smith and Kent (2003) on the use of palmtop 
computers, are relatively inexpensive and offer the possibility of ubiquitous computing. The 
devices also offer access to information and promote the development of information literacy, 
collaborative learning, and independent learning. 
The introduction of portable technologies in education motivated many researchers to explore 
the opportunities and limitations introduced by these technologies for teaching and learning in 
different settings. It also triggered many efforts to develop theories and conceptualisations of 
a fairly new, complex and multidiscipline phenomenon: mobile learning. However, despite 
the existing number of interesting studies, the overarching problem remains that these have 
not led to a well conceptualised understanding of mobile learning. Different researchers 
defined the term differently (discussed in Section 2.3.1). Some focused on the mobility of the 
devices (e.g. Kukulska-Hulme et aI., 2005), others considered mobile learning as an extension 
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to electronic learning (e-Iearning) (e.g. , 2000), and others focused on the mobility of the 
learner (e.g. O'Malley et al., 2003) and the context where learning activities take place (e.g. 
Sharples et aI., 2007c). In addition, researchers usually associate mobile learning with 
handheld devices that are lightweight and small such as mobile phones and PDAs. This thesis 
aims to develop a theoretical foundation of mobile learning through empirical studies 
focusing on the continuity of learning activities that take place in different contexts (formal 
and informal) as a unique feature of mobile learning. The exploration of the term is not 
limited to handheld devices, but explores the devices that students use as part of their routine 
learning activities such as laptops and conventional devices like handouts and books. 
Meanwhile, mobile learning is defined as learning that is supported by portable devices (old 
and new) and takes place in different spaces at different times. The exploration of mobile 
learning in this thesis draws on current conceptions informing the field by researchers such as 
Sharples et a1. (2007c). This thesis also aims to explore and position these written proposals 
more clearly, to understand mobile learning and the variety of dimensions of the term. It, 
then, can be considered as a contribution to the conceptualisation of the field, developing 
proposals offered by existing researchers. 
The introduction of portable technologies in education also raised many questions about 
students' utilisation of these devices to accomplish their learning practices. Much research, 
which is reviewed in the next chapter, focused on investigating the utilisation and adaptation 
of new portable devices in HE students' learning practices, collaboration with others and 
social lives. However, few publications to date have studied the established use of these 
devices by HE students when used as part of students' routine study practices that take place 
in different contexts. Therefore, the key research questions that guide this research are as 
follows: 
1. What is mobile learning? 
2. How do students in Higher Education utilise portable technologies in formal and 
informal settings? 
3. What is the relationship between context and students' learning activities? 
1.3 Overview of studies 
Three studies were conducted in this thesis to investigate the research questions. Each study 
examined the use of portable devices in different contexts: 
1. The pilot study looked at the utilisation of handouts, mobile phones and laptops in 
two traditional higher education courses. This study is described in Chapter 5. 
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2. The second study investigated the utilisation of old and new portable devices in three 
courses in a university that implements a campus wide laptop program. A detailed 
description of this study is provided in Chapter 6. 
3. The third study examined the utilisation of old and new portable devices in both 
formal and informal settings. It took place in the same university where the second 
study was conducted. The study also investigated students' utilisation of portable 
devices in hospital placement. This study is discussed in Chapter 7. 
The methodology used to conduct these studies included both qualitative (questionnaires, 
observations, log files, interviews) and quantitative (questionnaires) data collection methods. 
The methodology focused on collecting data that reflects on and provides detailed description 
of students' actual use of technology in different contexts using observations and log files 
generated by system monitoring software installed on students' portable technologies. The 
methodology also focused on triangulating students' self reports, collected through 
questionnaires and interviews, regarding their perceptions and technology utilisation with the 
data collected through observations and log files. Moreover, the methodology considered 
collecting information about the context of learning activities as context is considered in this 
thesis as a factor that influences and is influenced by learning activities. The studies relied 
more on qualitative data sources for the majority of the findings. The methodology is 
discussed in detail in Chapter 4. 
The data collected from the studies was analysed using activity theory (Engestrom, 1987) to 
examine the process of tool mediation and describe how students use portable devices as part 
of their routine study practices. Activity theory was also used to develop a conceptualisation 
of mobile learning. In addition, a theory of mobile learning developed by Sharples et a1. 
(2007 c) was used to analyse the data and develop an understanding of the concept of mobile 
learning and to identify the dimensions that define the term. The analytical frameworks and 
their relationship to the research are discussed in Chapter 3. 
1.4 Contributions of the Thesis 
This thesis contributes to the field of educational technology, especially the current discussion 
of mobile learning, by providing a conceptualisation of mobile learning that addresses the 
limitations of the current definitions. This thesis shows that mobile learning can be studied by 
examining learners' activities that are directed towards achieving the same objective in and 
across multiple contexts (physical and social). It also presents a novel use of activity theory as 
an analytical framework for exploring mobile learning. 
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In addition, this thesis contributes to the literature exploring students' utilisation of portable 
devices (old and new) to accomplish routine learning activities in different contexts which is 
limited in the literature. The literature mainly focuses on studying students' adaptation of new 
technologies. This thesis shows that students use both old and new portable devices to aid 
their routine learning practices that take place in different contexts. The studies also showed 
that using portable technologies enables students to accomplish tasks and create contexts that 
students using conventional devices could not do or create. In addition, this thesis examines 
the influence of portable technologies on students' learning practices by investigating the 
benefits and limitations of using portable technologies to facilitate learning activities. This 
issue has not been widely discussed in the literature. The studies showed that using portables 
to aid learning has both positive and negative influences on students' learning activities. The 
influences are mainly related to the properties of the devices used which enrich and restrict 
activities. 
Moreover, this thesis investigates the relationship between context and learning activities 
considering context as the combination of the physical as well as social features of learning 
activities. The research also studies the impact of the change in context on learning activities 
through investigating students' learning practices in different formal and informal settings 
considering both old and new devices. This contrasts with the studies in the literature, which 
mainly focus on studying students' learning activities in specific subject areas using portable 
technologies to accomplish specific purpose tasks. In addition, this thesis investigates some of 
the issues that have been relatively neglected in the literature such as studying the impact of 
instructors' technology utilisation on students' technology utilisation and investigating the 
impact of context on students' communication in formal and informal settings. 
Furthermore, this thesis offers methodological ideas and considerations for research in mobile 
learning in terms of the methods used to collect data, the challenges and concerns raised by 
the choice of these methods, sample studied, and time required to study students' learning 
activities in fonnal and infonnal settings. This thesis' main methodological contribution is in 
attempting to overcome the limitations of the methodologies proposed in the literature by, 
first, collecting data on students' actual use of portable devices in different contexts. Second, 
triangulating students' self reports with data gathered through other techniques, and third 
considering the relationship between context and learning activities. 
Parts of the work presented in this thesis have been previously published in refereed 
publications; a list of the publications is included in Appendix H. 
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1.5 Significance of the study 
This thesis is of significance to the domain of educational technology as it explores a 
contemporary and debatable research topic of 'mobile learning'. Increasingly, researchers 
attempt to develop conceptualisations of the term using different perspectives. In addition, as 
the research area is expanding, this thesis is considered a step within the current and ongoing 
evolution of this area of research which aims to clarify misconceptions and help other 
researchers reach better informed interpretations of work in this area. This thesis introduces a 
conceptualisation of mobile learning based on empirical studies and one that does not suffer 
from the limitations of the current definitions. It also uniquely uses activity theory to develop 
the conceptualisation of mobile learning. The definition introduced here can help educational 
technology researchers in investigating mobile learning especially those interested in 
developing theories of mobile learning. 
In addition, this thesis is relevant to researchers examining students' utilisation of portable 
devices (old and new) to accomplish learning activities in different contexts (formal and 
informal). It particularly focuses on a worthwhile and limited issue of exploring students' 
utilisation of portables as part of their routine learning practices. This thesis also adds to the 
current discussion on the relationship between context and learning activities and the 
conceptualisation of context that is most useful for studying mobile learning. It shows the 
importance of considering the social context as well as the physical context when defining 
mobile learning. Furthermore, the research provides a number of methodological 
considerations helpful for researchers studying mobile learning. These help with overcoming 
the limitations of the methodologies in the literature, which suffer from over-emphasising 
students' self reports. These considerations highlight the importance of collecting detailed 
data that represents students' learning activities in different formal and informal settings, 
triangulating self reports and collecting data about the context of learning activities. 
Moreover, this thesis is relevant to educational policy makers as it provides information about 
students' utilisation of devices in different contexts and the implementation of campus-wide 
laptop programs. The findings of the research are also useful for guiding research on the 
design of learning resources for students on the move. Furthermore, the findings are 
beneficial for educators interested in utilising technology as a tool to aid teaching and learning 
where it highlights the importance of aligning the implementation of technology with changes 
in curriculum and delivery methods. These issues are further discussed in Chapter 8. 
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1.6 Overview of Thesis 
The remainder of this thesis describes the theoretical and technical background of this 
research, the research methodology and presents the findings of the studies conducted. 
Chapter 2 sets the background of this research by providing a review of the literature that 
examines the educational uses of information and communication technologies (lCT) in 
general and portable technologies in particular focusing on the various uses of these 
technologies in higher education institutions. The chapter also provides a review on mobile 
learning and its current conceptions. 
Chapter 3 discusses the theoretical background to this research, focusing on the main 
concepts of activity theory that have informed this thesis and a mobile learning theory 
developed by Sharples et a1. (2007c). The chapter also discusses the central themes of context 
and tool mediation. 
Chapter 4 describes the methodology used to conduct the studies including instrument 
selection, sample selection, data collection and data analysis. The chapter also addresses how 
each of the research questions is answered through the selected methods and how data is 
analysed using the analysis tools. 
Chapter 5 discusses the pilot study that was conducted to examine the methodology and its 
ability to investigate the research questions. The chapter also aims to understand 'mobile 
learning' and 'context'. The chapter presents the study's setting, data collection, data analysis, 
study findings and some potential answers to the research questions. The chapter also 
proposes some modifications for more efficient data collection and analysis for the 
subsequent studies. 
Chapter 6 discusses the second study that implements some of the modifications proposed in 
the pilot study chapter. Again, this chapter discusses the study setting, data collection, data 
analysis, findings and more answers to the research questions. The chapter validates some of 
the modifications and highlights some issues that need to be further investigated in 
subsequent studies. The chapter also presents a new conceptualisation of mobile learning 
which was developed based on the empirical studies. 
20 
Introduction 
Chapter 7 discusses the main study conducted to investigate the research questions of this 
thesis. The mobile learning model developed in the previous chapter is used in this chapter to 
analyse the research data and validate the model. 
Chapter 8 concludes this thesis by summarising its purpose, reviewing the findings of the 
three studies and discussing what the findings reveal about the conceptualisation of mobile 
learning and the utilisation of portable technologies to accomplish routine study practices in 
formal and informal settings. The chapter also lists this thesis' main contributions and 
limitations, discusses any possible directions for further research and outlines its implications 
on educational policy and practice. 
1.7 Summary 
This chapter provided an overview of the research presented in this thesis. In the next chapter, 
the literature is investigated to provide an overview of the research area to identify specific 
gaps in the literature that require further study and investigation. 
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Literature Review on the use of 
Portable Technologies in Higher 
Education 
This chapter sets the scene for discussion through the rest of this thesis by reviewing the 
literature on the educational uses of infonnation and communication technologies (ICT) in 
general and portable technologies in particular. The chapter begins by reviewing the 
introduction of ICT in education and goes on to explore how technologies can effectively be 
'integrated' in education to make their use beneficial for both students and instructors. This is 
followed by a brief discussion of the barriers that obstruct the integrating of technologies in 
education and how these can be overcome. After that, the chapter discusses the educational 
uses of different portable technologies (e.g. Personal Digital Assistants 'PDAs' and laptop 
computers) in fonnal and infonnal settings. The chapter then focuses on discussing current 
efforts to conceptualise mobile learning. The aim of this discussion is to provide an overview 
on the complexity and fragmentation of this field of research. 
2.1 An overview of leT in Higher Education 
Infonnation and communication technologies (lCT) are defined as 'a diverse set of 
technological tools and resources used to communicate and to create, disseminate, store and 
manage infonnation' (Blurton, 1999). The use of leT in education primarily began in the 
1980s when attempts were made to embed ICT in educational practices especially in 
classrooms (Bigum and Green, 1993). In the early days of research into leT in education, the 
focus was largely limited to how computers can most effectively be introduced into the 
classroom. Schools and universities used computers, which were considered as computational 
devices, mainly to automate existing processes (Fox, 1999). The substantial technical 
achievements at that time included the introduction of multimedia personal computers into 
schools and colleges, their connection to the Internet and the development of some useful 
educational software (Sharples, 2003). 
The introduction of ICT in education, especially higher education, is motivated by some 
internal and external forces that affect higher education teaching (Fulp and Fulp, 2002; de 
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Boer et aI., 2003) and research processes (de Boer et aI., 2003). In terms of the internal 
motivations, some are initiated by instructors' personal interests in improving teaching and 
learning (Maier et aI., 1998; de Boer et aI., 2003) and others are initiated by institutions' 
changing policies and missions (Fox, 1999). Institutional policies and technology availability 
are two interrelated factors that affect the utilization of technology in higher education 
because the changes in institutions' missions and policies affects the type of technology 
provided to students and instructors and visa versa. 
External factors that motivate the introduction of leT in education are wide-ranging and 
caused by governmental and policy developments, demographic changes, market forces, the 
growth of knowledge economy, and internationalisation (Maier et aI., 1998; de Boer et aI., 
2003). Institutions introduce leT to align themselves with these changes. 
In addition, technological developments, such as the availability of digital media and access 
to digital tools, applications and networks, affect the utilisation of leT in higher education in 
both formal and informal settings (Blurton, 1999; Beyth-Marom et aI., 2003). leT in 
education is realised by a variety of new devices and technologies including desktops, 
notebooks, and handheld computers; digital cameras; local area networking; the Internet; CD-
ROMs and DVDs; and applications such as word processors, spreadsheets, simulations, 
electronic mails (emails), videoconferencing and virtual reality which provide higher 
education with a wide variety of experiences that support teaching and learning. 
The educational uses of computers are often separated in terms of student use and teacher use 
(Scaplen, 1999). In terms of students' use, computers have been used in education in a variety 
of ways. Taylor (1980) suggests that a computer can be used by students as a: Tutor, Tool and 
Tutee. The computer may be used to aid learning a module of content (Tutor) in terms of drill 
and practice, tutorials, simulations, demonstrations, and problem solving. It can also be used 
by students to assist them as they complete a task (Too/), for example through using word 
processors, databases, spreadsheets, graphics programs, telecommunications, and other 
special application software. Finally, computers can be used to help students to build and test 
ideas (Tutee), which generally involves programming and theory. 
In terms of teachers' use, computers are used as teaching tools such as electronic white 
boards, which facilitate presentations and demonstrations. They are also used by teachers at 
the administrative level as management and organisational tools to develop courses, lesson 
notes, worksheets and tests and to post information on-line for students (Scaplen, 1999). The 
use of computers by teachers is not limited to the institutional introduction and 
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implementation of technology in teachers' practices. Some creative educators get involved in 
pilot projects that facilitate computers for teaching. For example, interested primary teachers 
got involved in a digital video-editing project which aimed at investigating 'how creativity 
could be integrated within existing structures and courses of initial teacher education' (Potter, 
2006, p. 51). In this project, the trainees were introduced to the basics of filming and digital 
video cameras and editing with computers and were required to use these to film short clips. 
They were also asked to use a number of resources to complete the production such as music, 
narrative text, and titles using visual effects: 
Fox (1999) argues that using technology is potentially valuable for higher education as it 
helps learners to partake in the knowledge society. In addition, she argues that the successful 
introduction of technology in higher education requires support from the institutions' 
leadership and adequate technology infrastructure to disseminate the use of technology in the 
university as a whole. 
The way the university thinks, feels and acts toward technology must be 
restructured, and the way to achieve this objective is to weave the IT 
organization throughout the university infrastructure ... This restructuring of 
the IT organization requires a metatonia - a shift of mind - because, while a 
change in infrastructure can facilitate the potential of the information age, 
only the people in the organization can transform potential into reality. It 
requires a shift in the minds of university leadership, of the IT leadership and 
staff, and of the IT customers which include faculty, staff, and students. This 
metatonia will require them to look at the organization in a new and different 
way as interdependent groups, departments and individuals rather than 
isolated areas of structure. (Fox, 1999, p. 4) 
Thus, the effective use of ICT in education implies 'integrating' it in educational practices. 
The following section briefly discusses what the integration of technologies in education 
means, how ICT can be integrated in higher education and the barriers that obstruct 
technology integration along with some proposed solutions to overcome these problems. 
2.1.1 Integrating leT in Education 
Since technologies penetrated people's lives, technologies such as telephones, mobile phones 
and computers (e.g. automatic cash machines) have became 'integrated' into society. These 
devices are no longer supplementary tools, added to what existed before; they are used 
naturally and 'invisibly' (Cornu, 1995). The same should apply to education: students and 
teachers should use technologies in education invisibly and automatically in order to 
accomplish their routine tasks. Cornu (1995) defines 'integration' as 'combining parts in a 
whole' and the 'incorporation of new elements in a system'. Thus, the integration of 
technology in education is not about adding computers to classrooms or curricula nor treating 
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technologies as another subject in the curriculum, but it is about considering technologies as 
embedded tools in pedagogy, assessment, professional development, administration, 
university structure, incentives and partnerships for learning among schools, businesses, 
homes and community settings (Cornu, 1995; Dede, 1998; Walsh, 2002). This makes 
integrating technologies in education a crucial concern and a difficult process. 
Many researchers, like Cornu (1995), Seels (1995) and Gardner (2004), have agreed that to 
integrate technologies in education, the use of these technologies should be transparent. For 
example, Seels (1995) argues that technologies must be incorporated in education so that the 
infusion of instructional technologies across the curriculum becomes transparent and their use 
in teaching becomes automatic. Similarly, Gardner (2004) stated that technology should be 
transparent in that resources must be designed and configured for pedagogic needs, not for the 
sake of the technology. Furthermore, Cornu (1995) suggests that technology will be natural, 
easy and have an effect on teaching and learning only when students and teachers use them to 
accomplish routine practices without preparation or thinking about it. This means that 
students and teachers must believe that in order to complete a task, they need to use a 
particular technology. 
Integrating technology in education is impeded by a number of factors. Some of these are 
caused by external factors, such as access to technology, funding and cost, and administrative 
and technical support (Ginsburg and Elmore, 2000). Other barriers are internal - related to 
teachers and students - such as ownership (Edyburn and Gardner, 1999), personal fear of 
technology, reluctance to adapt technology, lack of training or expertise, and lack of resources 
and time to integrate technology in teaching and learning (Giordano and Trufant, 2002). 
In terms of teachers, Bucklow and Clark (2003) argue that the integration of ICT in many 
areas of learning and teaching has transformed students' learning environments in ways that 
demand new forms of teaching and learning support. Thus, the effective integration ofICT in 
education requires educators to have ICT skills, the ability to control ICT use in the classroom 
and curriculum and the ability to cope with technical failure (Lao, 2000; Sime and Priestley, 
2005; Szuba et aI., 2005). Educators should also have ready access to technology (hardware 
and software) and time to practice so that they can develop their skills, confidence and 
approaches to teaching. Moreover, educators need support from administrators, staff and IT 
coordinators to integrate technology in teaching and learning effectively (Lawson and 
Comber, 1999). Furthermore, educators require continuous education that focuses on the 
pedagogical use of technology and how to incorporate it in the curriculum (Wilson, 2003). 
This also requires a sophisticated understanding of curriculum development and change 
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processes (Oliver and Dempster, 2003) and revising educational policies and practices, which 
will allow technology to have an impact on the educational system (Norton and Sprague, 
1997). Although the proposed supports above can help effectively integrate technology into 
education, they can be difficult to implement because changing teachers' behaviour and/or an 
institution's operational practices, requires a lot of effort, and may not produce positive 
results. 
In terms of students, the effective integration of technologies in education requires dealing 
with students' resistance to technology. Researchers like Bonwell and Eison (1991), Taylor 
(1986) and Alexiou-Ray et al. (2003) showed that some students feel confusion, anxiety, 
tension and loss of confidence when they try something new. These feelings are also a result 
of the conflict between students' past educational experiences and the new practices which 
require a shift in their conception of what learning involves (e.g. shift to self-directed 
learning) and what constitutes appropriate roles of students and teachers (Taylor, 1986; 
Akerlind and Trevitt, 1999). These feelings arise especially when changes have been imposed 
externally (e.g. by the instructor) and the person feels relatively little control over the event 
(Woods, 1996). Students would also fear learning less, as the time spent acquiring new 
learning skills takes away from the time spent on content (Bonwell and Eison, 1991). 
Therefore, the successful integration of technology in education requires managing students' 
resistance and stress. This can be done by helping students to feel confident in their ability to 
handle the new circumstances by introducing educational technologies gradually along with 
the development of students' appropriate skill. This requires communicating to students, as 
clearly as possible, what is required of them and introducing activities to increase their 
confidence in their ability to meet the requirements (Akerlind and Trevitt, 1999). Students' 
technology resistance can also be overcome by describing the new approaches to teaching and 
learning that instructors chose and explaining the reasons for them; providing students with 
opportunities to reflect on the advantages and disadvantages of the traditional and innovative 
approaches; and presenting evidence, if available, from previous student evaluations of 
similar courses, plus any studies in the area (Akerlind and Trevitt, 1999). Lastly, students' 
resistance to technology may be caused by students' conception of computer-based teaching. 
which is often associated with a reduction in teacher-student contact and interaction, where 
students are expected to take personal responsibility for the development of their knowledge 
and management of their learning. In these cases, students' resistance can be overcome by 
encouraging and clarifying that there is an appropriate conception of learning to any kind of 
teaching, and especially computer-based teaching (Laurillard, 1993). Laurillard recommends 
creating an environment where students can develop their conception of learning and allowing 
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teachers to demonstrate their own commitment to the subject, and their way of approaching it. 
In addition, she recommends giving students opportunities to exercise choice in their method 
of study and defend their choice, and providing them with opportunities for discussing the 
knowledge in the subject,. how it can be known and how it may be learned. 
2.1.2 A note on learning 
This section discusses the definition of learning that is used in this thesis. This helps with 
setting the boundaries of the exploration of the literature and thus the rest of this thesis. 
The definition of learning in this thesis draws on Saljo' s (1999) view of learning which is 
based on sociocultural theories of learning and human activity. He argues that 
Human learning has always been a matter of mastering tools of different 
kinds, intellectual (such as, for instance, becoming competent in how to do a 
division or a multiplication by using algorithms) as well as physical (learning 
how to build a house or how to cultivate land). A fundamental assumption in 
a sociocultural understanding of human learning is precisely this: learning is 
always learning to do something with cultural tools (be they intellectual 
and/or theoretical). This has the important implication that when 
understanding learning we have to consider that the unit that we are studying 
is people in action using tools of some kind .... The learning is not only 
inside the person, but in his or her ability to use a particular set of tools in 
productive ways and for particular purposes. (SaIjo, 1999, p. 147) 
Saljo also analyses Wertsch's (1991) view that learning is related to how people appropriate 
tools for thinking and acting that exist in a given culture or society. 
The definition of learning in this thesis also draws on constructivist theories where learners 
are conceived to construct knowledge rather than just receive and store it. Brown and 
Campione (1996) argue that recently learning theories view learners as 'active constructors 
rather than passive recipients of knowledge'. In addition, Sharples (2000, p. 180) argues that: 
Personal learning starts with a learner in a social, cultural and technological 
environment. The act of learning involves the artful deployment of the 
environment, including its tools and resources, to solve problems and acquire 
new knowledge. Learning is a constructive process of acting within an 
environment and reflecting upon it. Action includes solving problems, 
engaging in dialogues of enquiry, and acquiring new knowledge. Reflection 
involves the learner in abstracting from a situated activity, to integrate the 
current experience with previous knowledge and to construct new 
interpretations. 
Drawing on the above discussion, learning in this thesis is perceived as a process of utilising 
tools to accomplish activities in different contexts (formal and informal). Thus, the focus of 
this thesis, is to explore learners' utilisation of tools (physical and conceptual) to support their 
learning activities, which is also an important part of research in educational technology. The 
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exploration of learners' activities in this thesis is not concerned directly with the 
consequences of these activities, which might be described as learning outcomes. 
2.2 Portable Computers in Higher Education 
As discussed above, since the 1980s desktop computers were used to support teaching and 
learning for in-class and computer lab activities in higher education. Universities used to 
position desktop computers in classrooms or in computer laboratories for students and staff to 
support learning and teaching. However, these universities found that placing computers in 
specific rooms affected the use of the technology because students could not use them flexibly 
when needed or use them on demand outside the classroom or the university (Kontos, 2001; 
Schaumburg, 2001). To overcome the limitations of computers in classrooms and 
laboratories, educators started to provide students with educational experiences whenever and 
wherever they are, through portable devices such as Personal Digital Assistants (PDA) and 
laptop computers (Soloway et aI., 2001; Lundin and Magnusson, 2003; Roschelle, 2003; 
Sharples, 2003). The introduction of portable devices in education was also motivated by the 
continuous technological developments of these devices, their portability, and their wide use 
among students which suggests they could be utilised to benefit learning (CorIett et al., 2005). 
This motivated a shift in the use of computers in education from occasional, supplemental use 
to frequent, integral use (Soloway et aI., 200 I; Tinker and Krajcik, 200 I). Lehner and 
Nosekabel (2002) clarify however that mobile/electronic education should not replace 
traditional education but support both students and teachers by providing them with services 
that facilitate teaching, learning and education-related administrative tasks. 
Portable computers, such as PDAs, mobile phones, laptops and tablet pes, are self-contained 
computers that can be carried around and used either with a battery pack or mains power 
supply (Greasby and Greene, 1997). They have computing, communication and information 
storage and retrieval capabilities. Different types of portable computers have different features 
and capabilities, which affect the context in which they are used. One type of portable device 
is the handheld computer. These are portable devices that are small enough to be held in the 
user's hand, such as PDAs. They have many useful features such as their small size and light 
weight which make handling them in the palm of the hand or carrying them in a pocket easy. 
In addition, they can be used instantly, with little or no boot up time (Lockitt, 2005) and can 
be used in remote locations for a considerable length of time. PDAs have many features 
including access to calculator, clock, calendar and address book; facilities to view files such 
as spreadsheets, word documents and pictures; play video and audio files and computer 
games; access the Internet through wifi capability; and sending and receiving emails and files. 
However, PDAs have small screen size that makes viewing the displayed content difficult. In 
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addition, entering data is a problem. Some PDAs use a stylus and touch screen to input data 
through a handwriting recognition system. Others use small keyboards that can be attached to 
the PDA (Lockitt, 2005). In some PDAs data can be entered through a built-in keyboard. The 
text entry limitations may never fully be overcome because of the size constrains of handheld 
computers (Waycott, 2004). 
Although handheld devices have some limitations, their features create new opportunities for 
their adaptation in and outside the classroom. For example, the size of handheld devices 
makes them easier to carry and therefore their use becomes more convenient. They fit easily 
in contexts such as location-based experiences. They have also been used successfully to 
encourage students' collaboration and interaction in the classroom (Fulp and Fulp, 2002) 
since students can move carrying their PDAs with them to solve problems and engage in 
group exercises. In addition, PDAs have wireless communication capabilities that can be used 
to connect to local area networks, access the Internet and emails, and talk to other people 
(Roschelle and Pea, 2002). Handhelds are also used to support time and information 
management, record and store notes and for reading e-books (Waycott, 2002). 
Laptop computers are another type of portable computer used in education. They are small 
portable computers that can be easily transported. They normally have clam-shell construction 
with a fold-down lid that houses the screen, a keyboard, and any disk drives. They also have 
battery packs which provide power for a few hours' use (Collin, 2000). Although laptops are 
smaller (in size) than desktop computers, they have the same capabilities. They also run the 
same operating systems and can have large memories, great processing power, and can be 
connected to networks on the move through wireless technologies (Seppala and Alamaki, 
2002). Students can benefit from the capabilities and portability of laptops for in-class 
activities. 
The discussion below provides an overview of the utilisation of portable devices in higher 
education in different settings. 
2.2.1 Campus Wide Laptop Programs 
Colleges and universities around the world are adopting campus wide laptop programs by 
providing students and instructors with portablellaptop computers. A study by Brown (2002) 
showed that there are approximately 140 institutions in the US, Canada, Japan, Netherlands, 
the UK and Australia undertaking campus-wide laptop programs. 
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A number of researchers - like Demb et a1. (2004); Zelin and Baird (2002); McVay et a1. 
(2005) - studied university laptop programs and their effect on both students and instructors. 
The studies found that laptops affected students' study habits and their academic and social 
lives positively. They found that computers helped with classroom assignments, 
communication and research. In addition, laptops encouraged collaborative learning between 
students when working on group projects and exploring class work with other students. 
Students felt their use of laptops was important to their academic success and had resulted in 
positive changes in their study habits. The studies also showed that laptops allowed students 
to learn at their own pace and integrate education into their daily schedules more effectively. 
This was because students could access learning activities, instructors, and each other anytime 
and anywhere. In these studies, the majority of students reported that they use their laptops 
outside the classroom for different purposes such as sending emails (personal and class 
purposes) and writing papers. Olsen (200 I) argues that the greatest benefits of requiring 
students to have computers come from outside the classroom where students have 24-7 access 
to the Internet and the campus network. 
However, studies found that the major factor that affects students' perception of the value of 
laptops to their academic success is their perception of the quality of faculty utilisation of the 
technology for teaching (Zelin and Baird, 2002; Demb et aI., 2004). Students stated that 
academics did not utilise laptops effectively because they did not use them inside the 
classrooms nor encouraged students to use them outside the classrooms. Therefore, laptop 
computers can be better integrated in classrooms when academics embed technology in 
classrooms and pedagogy. 
The following section explores some of the uses of portable devices (mainly PDAs and 
laptops) in higher education institutions. The section shows that the exploration and 
implementation of portable devices in education is not limited to institution-supported 
initiatives as in the campus wide laptop programs discussed above, researchers have also 
studied the utilisation of portable devices with case studies in different settings. The 
discussion is divided into two subsections: (I) research studies of portable computers in 
formal settings and (2) research studies of portable computers in informal settings. As 
discussed in Chapter 1, in this thesis, formal settings are defined as the locations where 
students' learning is directed by an instructor, other settings where instructors are not present 
are considered informal. Although portables utilisation in formal and informal settings are 
discussed in two separate sub-sections, some overlap appears in the discussion because, as 
Sharples (2000) argues, learning is not confined to the classroom, but moves more and more 
outside the classroom and into learners' environments. 
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2.2.2 Research studies of portable computers in forma) settings 
Several authors have discussed the uses of portables in formal settings in different subject 
areas. For example, Granberg and Witte (2005) studied the utilisation of laptop computers in 
social science classes. They compared different approaches to utilising laptops in classrooms. 
The first approach was to 'integrate' the use of laptops in classes by asking students to use 
them to take notes and access virtual classrooms that were always 'in session'. The aim was 
to allow students to exchange comments and questions during classes and search for relevant 
online resources in real time. The second approach was 'discrete' use of laptops where they 
had minimal impact on existing lecture materials and course designs. In this approach all 
lecture notes, class handouts and study guides were provided electronically. The goal was to 
encourage students to make regular use of their laptops and use them to complete exercises 
about concepts covered in the class. In most cases students used their laptops to complete 
exercises and especially search for online resources that help with class assignments' 
discussions. The study showed that students continuously used online resources to solve in-
class exercises. This added immediacy and energy which students lacked when the same 
exercise was given as homework. The researchers reason that real-time Internet access gave 
students the chance to debate the issues as they arose. At the same time, solving in-class 
exercises using laptops improved students' critical thinking because students were in a 
position of choosing between good and bad online resources and discussing these resources' 
validity with other students, which helped them in obtaining evidence of their assessment. 
Ryder (2000) described a study were all students and the instructor on a computer course, 
Computer Networking and Data Communications, were supplied with laptop computers to be 
used in the class to create computer networks by connecting laptops together. The typical 
computer course would usually be based on students listening to the instructor's illustration 
about networks and security and then returning to their dormitories to read and complete 
homework assignments on paper. Ryder argues that students found having laptop computers 
in classrooms is a great asset because it helps computer science students to practise computer 
activities which they may not understand until they have actually done them several times. 
However, the value of the findings of the study may be limited because of the lack of 
evidence of change in practice that might corroborate such opinions. This is caused by the 
researcher's reliance on students' self reports collected through students' reports that 
represented their notes of their utilisation of laptops for in classroom activities, homework 
activities, and other class activities. In addition, students' positive evaluation of the use of 
laptops in the course may be caused by their excitement about the use of new technology. 
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Portable devices have also been used in formal settings to facilitate students' participation. A 
number of researchers (e.g. Dufresne et aI., 1996; Gay et aI., 2001; Ratto et aI., 2003) have 
studied the use of personal and wireless mobile devices to enable students to ask questions 
anonymously during lectures, create answer pools and give feedback on the class. Students 
and instructors could also view these lists and comment and answer the questions. For 
example, Ratto et al. (2003) developed an application (ActiveClass) that runs on PDAs 
provided to students and enables them to anonymously pose questions during lectures. The 
questions then appear on the instructor's laptop where he/she chooses whether to respond to 
them and at the same time gives students the chance to vote on the questions, providing the 
instructor with feedback on preferences. The researchers' intention was to encourage 
students' in-class participation. The study showed that giving students the opportunity to ask 
questions anonymously results in a broader range of questions being asked. 
A similar study was conducted as part of the MOBIleam project (Frohberg, 2005) where both 
students and the lecturer in an MBA class were provided with PDAs to be used during classes 
to (a) provide feedback through a voting system on the extent of students' satisfaction with 
the class performance to help instructors plan and adapt future lectures to students' needs, (b) 
enable sharing experiences, questions and anecdotes through a chat facility or forum that 
allows an entry to be linked to the relevant lecture slide and therefore associate it with the 
relevant context, and (c) support digital group work by providing collaborative group session 
software. The study concluded that portable devices helped with coordination between group 
members and sharing and contributing to each other's work, as well as building up a 
community that lasted longer than the MBA course. 
Portable devices were also used by researchers (such as Campbell and Pargas, 2003; Demb et 
aI., 2004; Weaver and Nilson, 2005) to support collaborative learning in higher education 
classrooms. The researchers argued that laptops provide new learning opportunities such as 
working under instructors' guidance; small groups working under controlled conditions; 
synchronous, whole-class activities like simulations; active-Ieaming experiences that would 
be impossible in reality (e.g. dangerous or costly labs); and immediate exchange of, and 
feedback on, answers, solutions, and information. 
Schaumburg (200 I) also studied the effects of laptops on instructional strategies and 
classroom practice by providing both students and instructors with laptop computers and 
videotaping a number of classes with and without laptops being used. In addition, 
Schaumburg gathered data by interviewing and surveying students and teachers. He found 
that when laptops are used, the use of other instructional media such as textbooks and 
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worksheets, blackboards, and notebooks decreases. The amount of independent work was 
found to increase; while for other forms of instruction, such as teamwork, pair work, lectures 
and teacher-guided discussions, no differences were observed. Schaumburg's study 
contradicts other studies: Demb et a1. (2004); Zelin and Baird (2002); McVay et a1. (2005) 
that found that using laptops encourages collaborative learning and group work. The apparent 
contradiction can be due to the differences between the studies' methodologies as 
Schaumburg in addition to interviewing and surveying students (as was done in the other 
studies) observed students in classrooms. Moreover, differences in the participants' numbers, 
study time period, support provided for students and instructors, and the subject area may also 
be an influence. 
To summarise, the discussion above shows that portable devices have been used in formal 
settings in higher education to support in-class activities such as viewing course/online 
material, writing/retrieving notes, solving classroom assignments and engaging in discussions 
and collaborative learning between students. Following is an overview on research studies of 
portable computers in informal settings. 
2.2.3 Research studies of portable computers in informal settings 
Portable devices are also used in education to facilitate learning activities and provide 
learning opportunities in informal settings. Sharples (2000) argues that learning takes place at 
various points in a person's life and is not confined to the classrooms of formal educational 
institutions. He also argues that portable devices are valuable tools for supporting informal 
and lifelong learning where people need to enhance their knowledge and skills continuously, 
in order to address immediate problems and to participate in a process of continuing 
vocational and professional development. Portable devices are suitable for this purpose 
because they facilitate 'anytime, anywhere' learning. In addition, they promote a socio-
cultural approach to learning by enabling knowledge construction, ongoing conversation 
between learners, their peers and their teachers, and control over the process of learning, 
which according to Sharples is essential for the design of portable technologies that support 
lifelong learning: 
Effective learning involves constructing an understanding, relating new 
experiences to existing knowledge. . .. Central to this is conversation, with 
teachers, with other learners, with ourselves as we question our concepts, and 
with the world as we carry out experiments and explorations and interpret the 
results. '" And we become empowered as learners when we are in control of 
the process, actively pursuing knowledge rather than passively consuming it. 
(Sharples, 2003, p. 506) 
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The definition of an informal setting in this thesis varies from the definitions available in the 
literature. An informal setting is usually understood by researchers (e.g. Sharples, 2000; 
Scanlon et al., 2005; Matthias, 2008) as outside traditional educational settings (out-of-
school) where learners engage in practices that may be institutionally lead (e.g. school 
projects), leisure purposes (e.g. in museums or for tourism), fieldwork and support their 
hobbies (Scanlon et al., 2005). However, in this thesis an informal setting is understood as a 
location where students' learning is not directed by the instructor, even if this location is 
within the educational institution premises such as library, canteen, and lecture theatres. 
Using portable devices to deliver learning materials and information resources has gained 
much interest in higher education. For example, Waycott (2002) studied the possibilities and 
constraints introduced by PDAs that can change the activity of reading course material. She 
conducted the study on an online Masters course offered by the Open University, where part-
time students were given PDAs as a medium for reading course material. The study found 
portability to be the main benefit. The small and lightweight devices made reading easier to fit 
around other activities. Thus, the accessibility of course material anytime and anywhere 
changed the way students undertook reading. However, the limitations of the devices 
restricted their usability. Students found that the small screen size and poor screen quality 
limited reading activities, in which they had to adopt a line-by-line reading strategy making 
scan-reading of the documents difficult. Moreover, students found it difficult to take notes 
about course materials on the PDA using the handwriting recognition system, which was slow 
and error-prone. The study also found that PDAs did not replace the tools students usually 
used to support reading; instead it was used in conjunction with printed course materials and 
desktop computers. However, the findings of the study may be limited as the data was mainly 
collected through self report methods (interviews and questionnaires) which were not 
validated/triangulated by other accounts of data. This affects the accuracy and validity of the 
findings. 
In another study, medical students from the University of Oslo were supplied with PDAs to be 
used during their practical training in hospitals to access an electronic book of their main 
reference text, use email and download material from the internet (Lundby, 2002). The study 
aimed to provide students with instant access to information resources when and where 
needed such as when diagnosing patients or working collaboratively with fellow students. 
However, students rarely used the PDAs as they used other artefacts such as reference books 
instead of the electronic book that was downloaded on the PDA and was specifically prepared 
for students' 'just-in-time' access to information. This was mainly due to the PDAs' usability 
problems such as the small screen size and the fact that the electronic book did not carry 
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many of the properties of paper-based artefacts. Another difficulty that students faced was 
working across different applications and information resources on the PDA which limited 
using the device for communication purposes. The only feature that students found useful was 
the SMS (Short Message Service) which was heavily used to arrange social events (Snwrdal 
and Gregory, 2005). 
Portables have also been used in higher education as learning organisers because they provide 
time management (e.g. calendars) and communication tools (e.g. instant messaging) as well as 
the capability to access, store and retrieve learning resources. Corlett et a1. (2005) conducted a 
study that investigated whether students would find a handheld computer (POA) with 
specially designed integrated learning organiser useful for supporting their learning. In the 
study, students enrolled in a Masters course were provided with wireless PDAs that integrated 
a mobile learning organiser. The mobile learning organiser involved an integrated suite of 
tools to help students' learning such as accessing course materials; viewing timetables; 
communicating through emails and instant messaging; and organising ideas and notes. The 
study found that students made considerable use of the calendar and timetabling features as 
well as the communication tools. Students also used the provided course materials and 
suggested that more content could be delivered this way. Corlett et al. (2005) also found that 
although there was no indication that the organisers altered students' styles or patterns of 
learning, they had some impact on the way students worked. However, similar to Waycott's 
(2002) study discussed above, the data in this study lacks accuracy as it was based on 
students' self reports, collected through questionnaire surveys and focus groups, and was not 
triangulated with data that reflects students' actual use of the technology. 
Moreover, portable devices have been used to provide location-based experiences to students 
as they enable students equipped with portable devices such as POAs, laptops, mobile phones, 
and gaming consoles, to move about in the world while sensors capture their availability and 
location and provide them with experiences that change according to their location, the 
activity they are engaged in, and even their feelings, 'mood' or 'intention' (Vogiazou, 2002; 
Benford, 2005). These experiences help users experience digital media throughout the day 
regardless of their location and time. The personal nature of portable computers and their 
adaptability to environments make the devices a good choice for these experiences. 
Higher education institutions benefit from location-based experiences in enhancing on-
campus learning while at the same time extending their reach to distance and part-time 
students. Location-based experiences also enhance the opportunities of higher education 
institutions to accommodate the needs of the increasing and more diversified student 
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populations and to reach learning activities outside the traditional campus setting (Roussos, 
2002). In addition, they allow learners to engage in personalised learning experiences, and 
give them ownership and increased access to learning materials when and where they are 
most relevant, hence encouraging responsibility for their own work (Naismith et a1., 2005). 
However, location-based experiences raise serious privacy concerns (i.e. social and 
organisational challenges) when users' movements are stored centrally 'in the network' and 
might be accessed by others. At the same time, some people might find it intrusive because 
they cannot concentrate on specific tasks or separate different aspects of their lives (Benford, 
2005). 
Location-based applications are used in education as information providers and guides. They 
can be used to provide students with information while moving in the campus based on their 
current location. For example, the Active Campus Explorer is a location-based information 
and guide service developed by University of California at San Diego to provide residents 
with location-based links to web pages and opportunities for social contact (Griswold et al., 
2002). Location-based audio guides are also used inside museums and galleries to provide 
students with information while they are moving throughout the place (Benford, 2005). 
Location-based experiences are also used to create collaborative games that extend across a 
series of locations. In these games, students need to move through the physical world in order 
to be able to play (Benford, 2005). For example, NEST A Futurelab and Hewlett-Packard 
Laboratories developed an educational game called 'Savannah' which teaches children about 
the African Savannah and especially about the behaviour of lions. A group of six children 
were provided with handheld computers equipped with location sensing and were asked to 
role-play being lions and explore a savannah that is actually an empty school playing field. 
Children could move around the playing field, exploring the varied terrain of the savannah 
and discovering the resources that lions need to survive (Facer et ai., 2004). 
Moreover, location-based technologies can be used in students' field visits, whether scientific 
or historical. These technologies are used to offer students with information in context, such 
as uncovering a complex history or ecology as they are exploring the place. For example, 
Ambient Wood is a project by UK's Equator Interdisciplinary Research Collaboration in 
which children use wireless sensors and displays to explore and reflect upon a physical 
environment (ecology of a woodland) that had been augmented with digital abstractions 
(Price et al., 2003; Weal et ai., 2003). 
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Furthermore, location-based applications can be used in field sciences to provide students 
with help in collecting data from the field. Field science can be used to support scientists by 
providing them with easy ways to work both around the laboratory and away in the field. 
Providing scientists with mobile sensors helps them to take readings and measure where these 
readings were taken. The readings then can be logged in a portable device and uploaded to a 
common data repository (Benford, 2005). 
In conclusion, the discussion above shows that portable devices are used in informal settings 
to provide students with learning opportunities; access to learning materials and information; 
and means of communication and collaboration. Although some of the examples discussed 
above were not implemented in higher education, they are used here to elaborate on the use of 
portables in informal settings in general. The next section aims to provide an overview of the 
main theme of this thesis: mobile learning. 
2.3 Mobile Learning 
Interest in mobile learning goes back to the 1970s when Alan Kay at Xerox Palo Alto 
Research Center (P ARC) wanted to make computing technologies accessible for children and 
useful in an educational context. Kay is considered as one of the first researchers who 
recognised the potential of mobile learning and the use ~f portable computer technologies in 
education. He argues that since learners are mobile, educational technologies should also be 
mobile (Kay and Goldberg, 1981). In addition, learning has always been a mobile activity 
mediated by the use of portable tools such as books and pens. Kay designed a personal 
dynamic medium at the size of a notebook (the Dynabook) that could be owned by everyone 
and has the power to handle all of its users' information-related needs. The device was 
envisioned to include flat panel display and wireless communications with software that 
facilitates dynamic interactions between the learner and the device (Kay, 2004). However, 
Dynabook development did not proceed beyond the prototype phase mainly due to technical 
complications related to required hardware and software. Nevertheless, its concepts defined 
the basics of today's laptops and tablet computers. Kay (ibid) argued that despite the recent 
success of laptops and handheld computers, these tools did not support learning activities in 
the way he had imagined for the Dynabook especially in terms of the relationship between the 
computer and user. He argues that what is 'most significant about the idea of the Dynabook 
lies in the constructions that people, especially kids, can do with it, and which they can't do in 
any other way', where the devices encourage independent learning and students could 
explore, construct and share their own applications (e.g. games and simulators) (Kay, 1 972). 
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In the last ten years, mobile learning has gained massive attention in the field of educational 
technology. Research in the field has focused on exploring the utilisation of portable 
technologies to facilitate and enhance learning experiences in formal and informal settings 
and the methodological issue of conducting such studies. The interest in studying mobile 
learning was not limited to the field of educational technology; it also resulted in the rise of 
research in other fields like Human Computer Interaction (HCI) (Holme and Sharples, 2002; 
Sharples et aI., 2002; Cacace et aI., 2004). This led researchers from multiple disciplines to 
get together and explore related issues and solve common problems especially in terms of 
contextualised and collaborative learning experiences and developing futuristic technologies 
that are more adaptable to the broadening context of learning in the mobile age. 
The interest in mobile learning research in educational technology is reflected in the number 
of special issues of journals (e.g. Hoppe et aI., 2003; Roschelle et aI., 2005; Sharples, 2007) 
dedicated to explore different aspects of mobile learning. In addition, a large number of 
annual conferences has been established which aim to explore and disseminate research in 
relation to mobile learning such as mLearn, IADIS International Conference Mobile 
Learning, Handheld Learning Conference, and Wireless, Mobile and Ubiquitous 
Technologies in Education (WMUTE). Moreover, numerous projects in schools (e.g. 
Learning2Go in schools in Wolverhampton; Perry (2005», higher education (e.g. mobile 
learning organiser at the University of Birmingham; Corlett et a1. (2005», museums (e.g. 
MyArtSpace; Sharples et a1. (2007b», and cities around the world (e.g. using SMS to support 
learning in Sub-Saharan Africa; Traxler and Dearden (2005» have been established to study 
the utilisation of portable devices in different settings and for different purposes. The interest 
in mobile learning is also reflected in government funding which aims to develop schools for 
the future by providing students and teachers with portables and exploring the possibilities 
and constraints these tools provide in different learning contexts. For example, in the UK, the 
government invested about £2.2 billion in 2005-06 in the Building Schools for the Future 
(BSF) program which aims to ensure that secondary pupils learn in 21 st-century facilities. 
The project also provided about £3 billion in 2005-06 to supply local authorities and schools 
with sufficient funds to spend on maintaining and improving their school buildings and the 
quality of provision (DCSF, 2008). Furthermore, there are large numbers of projects that aim 
at exploring the utilisation and opportunities provided by portable devices in different areas of 
life. For example, the MOBILearn project was a 30 month, €7.5 million, worldwide 
European-led research and development project aimed at exploring 'new ways to use mobile 
environments to meet the needs of learners, working by themselves andlor with others in 
groups' (MOBIlearn, 2005, p. 7). Some primary research institutions also contributed to the 
discussion and development of the field of mobile learning, such as NESTA Futurelab, 
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Learning Skills Development Agency (LSDA), and the British Educational Communications 
and Technology Agency (Becta). 
The increasing interest in introducing portable devices in education encouraged many 
researchers to seek a better understanding and develop theories and conceptualisations of the 
new phenomenon of mobile learning. The following section discusses current efforts to 
conceptualise mobile learning and provides an overview on the complexity and fragmentation 
of work in the field. 
2.3.1 Definitions of mobile learning 
The review of researchers' attempts to conceptualise mobile learning showed that researchers 
define the term in a variety of ways. Some focused on the mobility of the devices and hence 
developed techno-centric definitions. In these definitions mobile learning is characterised as 
learning using mobile devices such as PDAs or mobile phones. For example, Kukulska-
Hulme et al. (2005) define wireless and mobile learning as 'learning delivered, enhanced or 
supported mainly or solely by wireless and mobile devices and their technologies'. However, 
the researchers admit that the definition is limited as it places great emphasis on the 
technology and too little on learning. They called for a definition that focuses on the learning 
and the experiences of the learner. Lehner and Nosekabel (2002, p. 103) share the same 
emphasis. They defined mobile education as 'any service or facility that supplies a learner 
with general electronic information and educational content that aids in the acquisition of 
knowledge regardless oflocation and time'. In addition, Sharma and Kitchens (2004) defined 
mobile learning as learning that is supported by mobile devices, ubiquitous communications 
technology, and intelligent user interfaces. 
However, as Kukulska-Hulme et al. (2005) point out, these definitions are limited as they 
focus more on the technology than on learning itself. In addition, they ignore learning that is 
not mediated by the use of portable technologies or learning that is mediated by traditional 
devices such as handouts even when, intuitively, this might be classified as mobile. O'Malley 
et al. (2003) (discussed below) share the above emphasis as the researchers argued that 
mobile learning is any sort of learning that happens when the learner is not at a fixed, 
predetermined location. Their definition discards the properties and type of device used to 
facilitate learning and focuses on the mobility of the learner rather than the mobility of the 
used devices. However, the researchers still argue that the employment of certain types of 
technology is what differentiates mobile learning from other types of learning; in spite of their 
theoretical position they retain their technical emphasis. 
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Other researchers defined mobile learning as an extension to e-learning. For example, Quinn 
(2000) defined mobile learning as 'elearning through mobile computational devices: Palms, 
Windows CE machines, even your digital cell phone'. He describes his vision of mobile 
learning as the intersection of mobile computing and e-Iearning where people have access to 
resources, search capabilities, rich interaction and support for effective learning and 
performance-based assessment. Quinn visualises mobile learning as 'elearning independent of 
location in time or space'. In addition, Traxler (2005) defines mobile learning as 'any 
educational provision where the sole or dominant technologies are handheld or palmtop 
devices'. He argues that the definition 'merely puts mobile learning somewhere on e-
learning'S spectrum of portability'. Although these definitions look at e-Iearning provision, 
they remain techno-centric as they focus on the type of device used. For example, Traxler 
admits that his definition is limited as it is 'rather techno-centric, not very stable and based 
around a set of devices'. In addition, these definitions are limited because they are based on 
the definition of e-Iearning which itself is difficult to conceptualise. That hinders identifying 
the unique nature of mobile learning. 
When these definitions, both techno-centric and those based on e-Iearning, are applied to real-
world examples, many borderline cases where learning cannot be defined as mobile or static 
appear. This is because these definitions are based on the assumption that mobile learning 
occurs as a result of using portable technologies to aid learning in different physical locations. 
The definitions are focused on the technology rather than the learning practices that are 
mediated by the technology. They also discard all learning that is not mediated by the use of 
portable technologies. In addition, the definitions place overt emphasis on the change of 
physical location while discarding the social setting of learning activities. This point was 
addressed by Roschelle (2003), who illustrated the importance of understanding the social 
practices involved in using handheld devices to facilitate learning. He reviewed a number of 
studies that explored the use of handheld devices, such as classroom response systems and 
their application in classrooms. A classroom response system allows a teacher' to pose a 
question (e.g. short-answer or multiple choices) and collects and aggregates students' 
responses sent by individual handheld response units. The review showed that using portable 
devices does not make learning mobile as the activity space of technology usage is the 
classroom space (Roschelle and Pea, 2002). Portable technologies in the reviewed cases were 
used during the class to achieve certain objectives and some could not be used outside the 
classroom (e.g. classroom response systems). Roschelle argues that the case studies failed to 
establish a link between informatics and social practices as the researchers in the reviewed 
studies provided little insight into the social practices of handheld use presuming that the 
social practices surrounding education remain largely unchanged as the technology moves 
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from desktops to handhelds. He suggests that research attention should be directed towards 
'understanding the social practices by which those new affordances become powerful 
educational interventions' (Roschelle, 2003, p. 19). 
Some researchers have considered social practices surrounding learning activities to develop 
their conception of mobile learning. These researchers' conceptualisation of mobile learning 
also started as techno-centric definitions focusing on devices (Sharples et al., 2002) and the 
potential for enabling lifelong learning (Sharples, 2000). Soon, however, the focus became the 
learner, who is mobile, rather than the technology. For example, O'Malley et al. (2003, p. 6) 
defined mobile learning as 'any sort of learning that happens when the learner is not at a 
fixed, predetermined location, or learning that happens when the learner takes advantage of 
learning opportunities offered by mobile technologies'. In addition, Vavoula and Sharples 
(2002, p. 152) consider learning to be mobile in three ways: 
in terms of space, i.e. it happens at the workplace, at home, and at places of 
leisure; it is mobile between different areas of life, i.e. it may relate to work 
demands, self-improvement, or leisure; and it is mobile with respect to time, 
i.e. it happens at different times during the day, on working days or on 
weekends. 
These definitions diverted the focus from the technologies used to the mobility of the learner 
and the context of usage that extends learning to informal learning settings. This also reflects 
on the original intention of the Dynabook. 
Sharples et al. (2007c, p. 224) proposed a definition of mobile learning that focuses on the 
communicative interactions between the learner and the technology to advance learning in a 
context that is shaped by continuously negotiated dialogue between people and technology. 
They defined mobile learning as 'the processes of coming to know through conversations 
across multiple contexts amongst people and personal interactive technologies' which they 
described as a tentative definition. Their definition was based on a theory of mobile learning 
they developed (discussed in Section 3.1) which is based on the conversational framework 
(Laurillard, 1993), discussed in Section 3.2, and Engestrom's (1987) expansion of activity 
theory, discussed in Section 3.4. The conversational framework was used to account for the 
communicative interactions between the learner and the technology. This was chosen because 
the conception of learning here is based on the idea that communication, which is a feature of 
portable devices, is a central process in education as it helps people to negotiate their 
differences, understand each others' experiences and establish shared meaning. In addition, 
activity theory was used to study mobile learning in relation to the context of learning 
activities. The researchers conceptualised the context of learning as both the physical 
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environment and the community (including both people and interactive technologies) that 
interact around shared objectives. 
Sharples et al. 's (2007c) definition of mobile learning represents a useful first step towards a 
better conceptualised definition of the term. The definition focuses on learning through 
conversations that take place across different contexts (rather than locations as in some of the 
previous definitions of the term). Critically, Sharples et al. conceptualised context as the 
physical environment and the community that interacts around shared objectives. This 
conceptualisation helps with considering the community as being engaged in learning 
activities and the influence of these practices on learning. This gives a new perspective on 
mobile learning by considering influencing factors other than location. 
The discussion above showed that although mobile learningis a popular research area, it is 
not well conceptualised. This is mainly due to the complexity caused by the fragmentation 
and diverse perspectives in research in the field. The conceptualisation of mobile learning is 
considered one of many issues that require exploration by researchers in the field. Winters 
(2007) constructed a concept map (shown in Figure 2-1) that addresses the key characteristics 
of mobile learning which are required for re-conceptualising the term. In the concept map, 
mediated learning is considered the centre instead of mobile learning as Winters believes that 
the emphasis should not be on the type of device used. Instead the focus should be on 
learning, which can be mediated by a number of factors such as context, cultures, tools, 
learning activity, etc. This enables viewing learning from a particular perspective, which then 
helps in characterising the unique dimensions of mobile learning. The concept map also 
shows that technology takes a secondary role because the choice of technology is affected by 
the social factors and learning activities. The figure also shows the diversity and complexity 
of mobile learning which ranges from studying the tools used to mediate learning activities, to 
studying the type of learning activities, and the cultures engaged. 
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Figure 2-1 Mediated learning through mobile technologies (Winters, 2007) 
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In this thesis, the concept 'mobile learning' is to be explored in depth drawing on the current 
conceptions informing the field offered by different researchers. This will help other 
researchers to develop a better informed interpretation of mobile learning. 
2.4 Conclusion 
In this chapter, the literature that examined the use of leT as a learning tool has been 
reviewed. It was shown that a number of forces (internal and external) motivate higher 
education institutions to adopt technology in teaching and learning. For example, the 
continuous technological developments encouraged higher education institutions to provide 
new technologies for both instructors and students, which then affected how instructors teach 
and students learn. The successful implementation of technologies in education requires 
effectively integrating technologies in education by embedding the technology in educational 
practices in general where students and instructors use the technology to accomplish routine 
practices. However, this faces a number of barriers which obstruct the integration of 
technology in education. These barriers are related to the instructors' lack of computer 
training, instructors' attitude toward the technology and students' resistance towards the new 
technology. 
The chapter also reviewed recent re earch that has examined the use of portable technologies 
(e pecially PDAs and laptop) as learning tools . The studies showed that these devices are 
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utilised in a wide range of learning settings (formal and informal) and have potential value for 
students' learning as they enable learning anywhere, anytime to facilitate processes such as 
fieldwork, in-class activities and collaborative learning activities. 
The chapter showed that the reviewed studies typically involved distributing portable devices 
among students and gathering their perceptions about the educational uses of the devices 
through interviews and surveys. These studies lacked the analysis of students' actual and 
routine use of portables, because these were introduced to students during the study, which 
made students adjust their practices to use the devices. In addition, most of the studies were 
based on students' perceptions of using portable technologies gathered through self report 
methods. Students' responses were not examined against their actual use of the technology, 
which is important as students' responses may not be accurate, complete or honest. 
Furthermore, the review of the literature showed the importance of studying students' 
learning activities in relation to the context where these take place. An important factor that 
the students in the reviewed studies found to affect their utilisation of portable technologies 
was their instructors' level of technology utilisation (Zelin and Baird, 2002; Demb et ai., 
2004). Students complained about their instructors not using the technologies in teaching and 
not encouraging students to use them. Most of the reviewed literature did not consider the 
effect of instructors' technology utilisation on students' technology utilisation. This thesis will 
explore this issue. The exploration of the relationship between context and learning activities 
will also include an investigation of the relationship between context and patterns of 
communication in formal and infonnal settings. 
Finally, it has been shown that although mobile learning is a popular current research topic, it 
is not well conceptualised. Many researchers rely on under-theorised conceptions of the topic, 
and those who have tried to refine the ideas involved have found this to be complex and 
difficult. Some researchers have taken techno-centric positions focusing on the mobility of the 
used devices (e.g. Lehner and Nl>sekabel, 2002; ,2004; Kukulska-Hulme et aI., 2005), others 
viewed mobile learning as an extension to e-Ieaming (e.g. Quinn, 2000; Traxler, 2005), and 
some have taken the context of use as the basis for their definitions (e.g. Sharples et aI., 
2007c). Because of these ambiguities, this thesis aims to explore and conceptualise the 
concept of 'mobile learning' through empirical studies that investigate students' utilisation of 
portable devices in multiple formal and informal settings. 
Thus, the review of the literature has helped to address the research questions, outlined in 
Chapter 1, by investigating issues around mobile learning, the use of portable technologies 
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(PDAs and laptops) as educational tools, and the relationship between context and practice. In 
addition, however, it has highlighted new questions. As a result, the research questions that 
this thesis aims to answer are: 
I. What is mobile learning? 
2. How do students in Higher Education utilise portable technologies in formal and 
informal settings? 
o How does the use of portable technologies differ when they are supplied 
as part of a study, rather than when they are used by students as part of 
their routine study practices? 
o What is the influence of portable technologies on Higher Education 
students' educational practices? 
3. What is the relationship between context and students' learning activities? 
o What is the impact of instructors' portables use on students' utilisation of 
portables? 
o What is the impact of context on students' communication? 
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Theoretical Background 
As already established, this thesis aims to develop a conceptualisation of mobile learning 
through empirical studies that investigate students' utilisation of portables (old and new) in 
multiple contexts (formal and informal). This section discusses the theoretical background of 
the research that was utilised to achieve the goal of this thesis. The chapter begins by 
discussing previous attempts to theorise mobile learning. Then, the conversational framework 
is reviewed with a discussion of the reasons behind not using the framework in this thesis. 
This is followed by a discussion of the notion of context and its relationship to students' 
learning activities. After that, activity theory is reviewed by discussing its central concepts 
that inform this research. 
3.1 Theorising mobile learning 
Sharples et al. (2007c) argue that there are many theories of learning but none have focused 
on the mobility of learners and learning. Thus, the researchers proposed a theory of learning 
for the mobile age that addresses the relations between mobile technology and learning. They 
sought a theory that covers both learning supported by mobile devices and learning that is 
characterised by mobility of people and knowledge. The researchers suggested that the theory 
requires: 
I. Re-conceptualising learning for the mobile age through conceiving education as 
conversation in context that is enabled by continued interaction through and with 
personal and portable technologies. 
2. Recognising the essential role of mobility and communication in the process of 
learning where portable devices enable certain forms of communication which 
students adapt for their communications and learning activities such as phone 
conversations, email and instant messaging. 
3. Indicating the importance of context in establishing meaning and the transformative 
effect of digital networks in supporting virtual communities that rise above barriers of 
age and culture. 
They argue that in order to create a theory of mobile learning, first. mobile learning should be 
distinguished from other forms of leaning activity by showing that learners: 
1. Learn across space as they take ideas and learning resources gained in one location 
and apply or develop them in another. 
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2. Learn across time by revisiting knowledge gained earlier in a different context which 
then provides lifelong learning. 
3. Move from topic to topic by managing a range of personal learning projects instead of 
following a single curriculum. 
4. Move in and out of engagement with technology. 
These points are referred to as Sharples et al. 's (2007c) mobile learning properties (MLP) 
throughout this thesis. The researchers argue that distinguishing mobile learning from any 
other form of learning does not mean separating it, because some aspects of informal and 
workplace learning are fundamentally mobile. Rather, they suggest analysing learning 
practices by focusing on the mobility of learning to understand how knowledge and skills 
transfer across contexts. Second, Sharples et a1. argue that a theory of mobile learning must 
incorporate the considerable learning that occurs outside the classroom and lecture halls. 
Third, it must be based on contemporary accounts of practices that enable successful learning. 
Fourth, they suggest that the theory must take account of the ubiquitous use of personal and 
shared technology. 
As part of developing a theory of mobile learning, Sharples et al. (2007c) introduced a 
framework for analysing mobile learning based on Engestrom's (1987) expansive activity 
model (both discussed in Section 3.4). However, the framework was illustrated through a case 
study whose criteria were chosen from the data. Their illustration was descriptive rather than 
analytic as they did not test their framework against other real-world cases that do not match 
the framework exactly. In the case, a group of participants were supplied with portable 
devices during their visit to the Uffizi Gallery in Florence. The participants walked around the 
gallery inspecting the paintings and using their devices to get more information about the 
paintings and communicate with other participants. The case was chosen to reflect the four 
mobile learning properties (MLP) discussed above which were proposed by the researchers as 
a basis for the theory of mobile learning. The case represents learning that occurs in an 
informal learning setting (gallery; second criterion) where visitors were supplied with the 
portable technologies (fourth criterion) to be used throughout their visit (first criterion). 
Portables were used to look for information about the paintings in the gallery and to 
communicate with each other (third criterion). According to the researchers, the case 
represents mobile learning as learners used their devices to learn across space, time, move 
from topic to topic and move in and out of engagement with technology. 
As mentioned earlier, this thesis aims to develop a conceptualisation of 'mobile learning'. The 
starting point for this thesis was to work with Sharples et a1.'s mobile learning properties by 
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using them to analyse real-world case studies documented through empirical studies that 
investigate students' utilisation of portable devices in different contexts. Sharples et ai. 
(2007c) argued that the properties can be used to distinguish mobile learning from any other 
type of learning activity. Using the properties to analyse the research data thus intended to 
provide evidence as to whether to accept the theorisation of mobile learning that Sharples et 
ai. proposed or introduce a new conceptualisation. It is important at this point to highlight that 
the discussion in this thesis builds upon Sharples et aI's written proposal and associated 
publications (Sharples, 2005; Sharples et aI., 2005; Taylor et aI., 2006; Sharples et aI., 2007a; 
Sharples et aI., 2007c). 
3.2 The Conversational Framework 
The conversational framework, developed by Laurillard (2002), is based on the conversation 
theory developed by Pask, Scott and others across three decades to study communication and 
its effect on learning. Scott (2001) argues that Pask's (1976) conversation theory posits that 
learning occurs through conversations about a subject matter which serve to make knowledge 
explicit. The conversational framework provides clearly formulated pedagogic principles that 
help show how to deploy technologies to meet particular educational objectives. It also 
provides a set of concepts and principles concerning human systems and their organisation 
which can help educational technologists and others appreciate and address the 
administrative, political and cultural implications of the new technologies. 
The conversational framework represents teachers and students as interacting through some 
medium (e.g. face-to-face tutorial, correspondence, or employing a combination of several 
media). Laurillard stresses that the interaction between students and teachers must take place 
at both the theoretical (description) and practical (action) levels, which enables students to 
link theory to practice and allows teachers to evaluate whether or not the tasks were 
appropriate for students. 
Sharples et ai. (2007c, p. 224) consider the communicative interactions between learners and 
technology as an important factor when they defined mobile learning as 'the processes of 
coming to know through conversations across multiple contexts amongst people and personal 
interactive technologies'. They argue that communication, which is a feature of portable 
devices, is a central process in education as it helps people to negotiate their differences, 
understand each others' experiences and establish shared meaning. They used the 
conversational framework to study communication and its effect on mobile learning. 
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According to Sharples (2005), students not only benefit from formal education, they are also 
becoming more aware of the opportunities offered by mobile communications and online 
communities for their infonnal learning. Students increasingly interact outside the classroom 
using mobile calls, texting, computer messages and online communities. Sharples (2005) 
argues that technologies may enrich the environment in which conversations take place by 
providing tools for collecting data and for building and testing models. They can also extend 
the range of activities and the reach of discussion through games and simulations by mobile 
phone or email. Portables provide a shared conversational learning space, which can be used 
not only for individual learners but also for learning groups and communities. The technology 
can also demonstrate ideas or offer advice at the level of description, as with the World Wide 
Web or online help systems, or through specific tools to negotiate agreements, such as 
concept maps and visualisation tools. 
However, although it is relevant to mobile learning research, the conversational framework 
was not used in this thesis. This is because it focuses on studying communication, represented 
in the framework as the interactions that occur between the technology and the student at both 
the theoretical and practical levels of learning, and the impact of this on students' learning. 
This thesis does not aim to investigate this issue. As already discussed, this thesis does not 
focus on exploring if and what students are learning, which the conversational framework 
would help in exploring; rather, it focuses on investigating how students use tools to 
accomplish learning activities in and across multiple contexts. Activity theory is an ideal 
framework (1996) to be used for that as it enables studying the utilisation of technologies as 
mediating tools to undertake learning activities. It also enables studying learners' activities in 
relation to the context where these are situated. In addition, activity theory helps in providing 
an historical perspective on students' learning activities which is essential for studying mobile 
learning. Most importantly, neither context nor history are explicitly represented in the 
conversational framework. Moreover, activity theory enables studying communication, which 
is an important feature of portable devices, as an example of an activity. Thus, it still pennits 
communication to be investigated to some degree. As a result, the conversational framework 
was not used to conduct this research because it was less relevant to what the research aims to 
study. More about the relevance of activity theory for this thesis is discussed in Section 3.4. 
3.3 Context and Learning 
Studying the relationship between context and students' learning activities that are mediated 
with the use of portable devices plays an important role in this thesis which builds on the 
assumption that students' learning activities occur in multiple formal and infonnal contexts. 
49 
Theoretical Background 
Leone ev (1978) suggests that in order to understand humans' activities it is crucial to 
understand how artefacts (such as tools and symbol systems) mediate the activity within the 
cultural context in which the activity is situated. Tolmie (200 I) argues that the same 
technology may have unexpectedly diverse effects, according to the specific setting in which 
it is employed. This is because of the variation in the context of educational and social 
activity in which technologies are employed which then affects learning activities. This shows 
that context has an impact on the use of technologies which in tum affect students' learning 
activities. For example, Tolmie and Howe (1993) studied the impact of students' context by 
comparing groups of matched and mixed gender students learning through educational 
software. They concluded that there is a need to adopt a context-sensitive approach to the 
introduction and the evaluation of ICT in education, in order to discern and subsequently 
manage its real impact. 
The concept of context has been a source of confusion for AnglO-American psychologists. 
However, over the last decade, psychologists have come to distinguish between two general 
uses of the word. For example, Cole (1996) distinguishes between context as 'that which 
surrounds us' and context as 'that which weaves together'. In terms of the interactions 
between humans and technology, these definitions map context as that which surrounds the 
human user of the technology and context as that which arises from the constructive 
interaction between people and technology. 
The context that surrounds the human user of the technology is roughly equivalent to the term 
'environment', and refers to a set of circumstances with which the individual interacts and 
which influences individuals in various ways (Cole, 2003). This is often represented as a set 
of concentric circles representing the different levels of context. For example, a student using 
technology is part of a lesson that is part of a classroom that is part of a university that is part 
of a community (Cole, 1996). Understanding activities in relation to the environment where 
they take place helps with understanding how the task is shaped by the broader levels of 
context. In terms of the impact of context on learning activities, Sharples (2005) refers to the 
informational model of communication developed by Shannon-Weaver. The model states that 
the context that surrounds the human user oftechnology situates the learner in an environment 
from which the senses continually receive data that are interpreted as meaningful information 
and employed to construct understanding. 
The context that arises from the Constructive interaction between people and technology can 
be thought of as two moments in a single process that help in modifying objects to create 
supportive workspaces, or forming ad hoc social networks out of people with shared interests 
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(Cole, 1996). This definition of context is more focused on the social setting of the learning 
activities and not only affects learning activities, but is also affected by these activities. Cole 
(2003) supports that definition by drawing on Vygotsky's view on context: seeing humans as 
an embedded part of the social matrix so that their behaviour cannot be understood 
independently from this matrix. 
The complexity of understanding context has started to feature in research on the design of 
technology. For example, Dourish (2004) argues that 'context' plays a central role in 
ubiquitous computing, where computing is embedded into the world around us. He suggests 
that as computation has moved 'off the desk', it is important to keep track of where it has 
gone as the situations in which the technology is used became more variable and require 
further attention. 
Dourish argues that since 'context' entered the area of computational design, designers have 
hoped that incorporating context into interactive technologies can make these technologies 
more sensitive to the details of specific setting of use. He reports Suchman's (1987) critique 
that social scientists have often pointed out that conventional system designs fail to respond to 
the setting in which action unfolds. These conventional systems may be more responsive to 
the different social settings in which they might be used, but they fail to address the 
sociological critique which makes turning social observations into technical design 
problematic. 
Dourish suggests that the notion of context in ubiquitous computing has a dual origin. 
On the one hand, it is a technical notion, one that offers system developers 
new ways to conceptualize human action and the relationship between that 
action and computational systems to support it. On the other hand, it is also a 
notion drawn from social science, drawing analytic attention to certain 
aspects of social settings. (Dourish, 2004, p. 21) 
In conclusion, current conceptions of the term context, both in social and technological 
research, tend to separate the features of the environment where learning takes place from that 
of the social setting of the learning activities. This raises a question about which 
understanding of 'context' is most useful to understand learners' activities that take place in 
multiple locations and specifically studying mobile learning. The conception of context that is 
used in this thesis is illustrated in Section 3.4. 
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3.4 Activity theory 
This section discusses the central concepts of activity theory that are relevant to this research. 
It also explains how these concepts can be used to answer the research questions specifically 
studying and conceptualising mobile learning, which is the main theme of this thesis. These 
concepts are summarised as follows: 
1. Activities are sociocultural systems that consist of the subject (a student) whose 
actions are directed towards the object (goal) of the activity through mediating tools 
(physical and conceptual) within a community that is engaged in achieving the 
objective (object) ofthe activity and is governed by rules and division oflabour. 
2. Activities are in constant development and transformation. 
3. Activities can be divided into hierarchical layers of actions and operations which 
evolve over time. 
4. Activity systems develop by the introduction and resolution of the contradictions that 
occur within and between these activities. 
The points above were used to understand students' learning activities in multiple contexts 
and investigate how students use their portables to mediate their learning activities within 
these contexts. The points also enabled studying the relationship between context and learning 
activities that are mediated by the use of tools and understanding mobile learning. 
3.4.1 Activity Theory - an introduction 
Activity theory was developed as an attempt to create a new form of psychology based on 
Marxist philosophy (Leont'ev, 1978; Vygotsky, 1978). Kuutti (1996, p. 25) defined Activity 
theory as: 'a philosophical and cross-disciplinary framework for studying different forms of 
human practices as development processes, both individual and social levels interlinked at the 
same time'. 
The foundation of Activity theory or the 'cultural-historical theory of activity' was developed 
by the Russian psychologist Vygotsky. Although he did not develop the full set of concepts of 
the theory, Vygotsky is considered the founder of activity theory (Wertsch, 1985). The theory 
is based on Vygotsky's (1978) idea of tool mediation: that all human activities are mediated 
by the use of tools, both physical such as technology and conceptual such as language, which 
enable and limit activities. Figure 3-1 shows the mediation aspect of human activity. 
Vygotsky's ideas were then developed by Leont'ev and others who started to use the term 
activity (Kuutti, 1996). In Leont'ev's (1978) version of activity theory, activity is viewed as a 
hieratical structure that consists of actions and operations. This is discussed further below. 
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The theory was further developed by Engestrom (1987) who used Vygotsky's (1978) concept 
of tool mediation and Leont'ev's (1978) notion of activity to describe activity as an expansive 
social setting under constant transformation. Engestrom also used the Marxist concept of 
contradictions to understand and highlight the factors behind the development of social 
systems. 
Activity theory is often used in educational technology and Human Computer Interaction 
(HCI) research (e.g. Bodker, 1996; Kuutti, 1996; Nardi, 1996; Nardi and Kaptelinin, 2006) 
because it provides a conceptual framework for understanding the structure, development, and 
the context of computer-supported activities (Kaptelinin and Nardi, 1997). However, using 
activity theory for research is challenging because the theory was developed in Russian, 
German, and Scandinavian languages and has undergone many translations which led to 
different conceptions of the basic abstraction of the model. For example, the notion of an 
'object' which usually encompasses a physical object in the English language, also 
encompasses the concept of an objective (Nardi, 1996, p. 73) which represents the motive of 
the activity. As a consequence, using activity theory for research requires, first, understanding 
and clarifying how certain terms will be used. 
Second, activity theory is complex and requires considerable learning and experience 
(Rogers, 2004). This is because its concepts were mainly developed by Vygotsky who was 
less interested in supporting his ideas with empirical studies (Cole, 1996). His concern was 
mainly to establish basic principles of his theory and method and opening new lines of 
investigation. Thus, using activity theory concepts is difficult because of the lack of statistical 
tests or raw data on which to base records and observations. This makes activity theory not a 
fully developed theory, but a framework from which several ideas, theories and methods for 
conceptualising human practices (activity) in relation to tools emerge (Mwanza, 2002). 
Unlike grounded theory which provides researchers with a set of steps to follow in order to 
develop theories, activity theory does not provide researches with guidelines for 
operationlising its concepts. Engestr6m (1993, p. 64) also argues that activity theory is not 'a 
fixed and finished body of strictly defined statements - it is itself an internationally evolving, 
multi voiced activity system'. It consists of a set of principles that are open to interpretation 
and can be used as a foundation for more specific theories (Kuutti, 1996). This imposes 
another barrier on using activity theory for research as different researchers tend to use 
activity theory in different ways (Bellamy, 1996; Issroff and Scanlon, 2002), while others 
attempted to extract a set of research methods for activity theory (Kaptelinin et aI., 1999; 
Mwanza, 2002). However, these attempts cannot be replicated for other research because of 
the differences in the research objectives and settings, and therefore differences in the 
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interpretation of activity theory concepts which were tailored for the specific research 
objectives. Thus, as Engestrom (1993, p. 97) argues, activity theory should be concretised to 
serve the particular research that is taking place rather than standardised. 
Activity theory is not a specific theory of a particular domain, offering ready-
made techniques and procedures. It is a general, cross-disciplinary approach, 
offering conceptual tools and methodological principles, which have to be 
concretized according to the specific nature of the object under scrutiny. 
Therefore, this thesis offers the researcher'S interpretation of the main concepts of the theory 
which are concretised to achieve the purpose of this research; these are discussed below. It is 
worth highlighting that although these concepts are discussed separately, this does not suggest 
the supremacy of one concept over another nor that these concepts can be understood in 
isolation from one another; they are interconnected. 
3.4.2 Tool mediation 
The concept of tool mediation is one of the central concepts of activity theory. It is based on 
Vygotsky's (1978) notion that all human activities are mediated by the use of tools. Vygotsky 
considers tools as the means by which humans change nature and by doing so transform 
themselves. He extends the definition of tools to involve both physical tools such as artefacts, 
which are intended to manipulate physical objects, as well as psychological tools such as 
language, which is used to influence behaviour or other people. Mediating tools can be both 
enabling where they help in transforming and manipulating different objects, and limiting as 
objects are manipulated and perceived within the limitations set by tools. Mediating tools are 
affected by the social and cultural settings of use where they are considered carriers of 
cultural knowledge and social experiences (Kaptelinin, 1996). 
Vygotsky's 'mediational model' shown in Figure 3-1, illustrates human activities that are 
mediated by the use of tools. The model involves a subject; a person or a group of people 
whose actions are directed towards the achievement of some object through the use of tools. 
The object of the activity is to be understood as the 'purpose' rather than an artefact and 
towards which the activity is directed. The object can be a material thing, or a less tangible 
thing like a plan or totally intangible like a common idea as long as it can be shared for 
manipulation and transformation by the participants of the activity. Activities are 
distinguished from each other according to their objects. In addition, the existence of an 
activity is motivated by transforming objects to outcomes. The relation between the subject 
and the object of an activity is mediated by a tool. The 'tool' is, as discussed above, anything 
used in the transformation process, including physical tools (e.g. technology) and conceptual 
tools (e.g. language). 
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Figure 3-1 The activity theory tool mediation triangle (Kuutti, 1996) 
Tool 
Subject Outcome Transformation . [ process .... ______ -" 
The concept of tool mediation is central to this thesis because it enables studying students' 
learning activities that are mediated by the use of tools (old and new) as part of their routine 
study activities. This also aids studying mobile learning through empirical studies that 
investigate real-world examples of students' activities. The term mediation is used here to 
refer to how tools are used to accomplish activities and to understand the relationship between 
tools and activities; specifically, whether activities are enabled or constricted by the tools. 
3.4.3 The activity system 
Engestrom (1987) expanded Vygotsky's mediational model, shown in Figure 3-1, and 
developed the Activity system (shown in Figure 3-2) which includes the social context of an 
activity, represented in the community, rules and division of labour components. The rules 
cover both explicit and implicit norms, conventions and social relations within a community. 
The division of labour refers to the explicit and implicit organization of a community as 
related to the transformation proce s of the object into the outcome (Kuutti, 1996). The 
community includes the people that are involved in an activity and who share the same object. 
Engestrom (1993) argues that members of the community do not necessari ly share the same 
single objective as the central actor. Rather, they share the same 'general objective'; as 
different members of the community are related towards unique, but related, objectives that 
contribute towards the general objective. Kaptelinin (1996, p. 58) referred to this as 
polymotivation: 'it is not necessary that all component subjects share the motive of the system 
they are incorporated into, but the goals of the subjects should permit polymotivation, that is , 
should satisfy motives of both the component subject and the system' . For example, a student 
that is member of a group of students who are engaged in solving an exercise during a lecture 
is part of a community that consists of the other fellow students in the group, who share the 
same general objective, solving the exercise. At the same time, other community members 
may have other objective such as using their laptops to engage in other activities like using 
instant me aging software or using search engines to find more resources on the web to help 
solving the exercise. This shows that activities are not stand alone, but they are part of ' an 
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interconnected web of activities' (Kuutti , 1991, p. 534). They can also reflect the 
collaborative and collective nature of human activities. 
The discussion of the Vygotsky ' s mediational model above and the activity system 
components showed that there is some ambiguity in the distinction between the subject and 
the community components. The subject was defined as a person or a group of people 
engaged in an activity, and the community was defined as those who share the same object 
(Kuutti , 1996). Engestrom (1993) argues that the definition of the subject as an individual or a 
group depends on the re earch object. 
Engestrom's activity system includes three mutual relationships between the subject, object 
and community components. The relationship between subject and object is mediated by 
' tools ', the relationship between subject and community is mediated by 'rules' and the 
relationship between object and community is mediated by the 'division of labour'. 
Figure 3-2 Basic structure of an activity (Kuutti, 1996) 
Tool 
Object 
Community 
Outcome Transformation . [ process ,-. ______ -' 
Division of 
labour 
Engestrom (1993) argues that the development of the activities is caused by the contradictions 
that occur between the objectives of these activities. The different types of contradictions are 
discussed in the following subsection. 
As Kuutti (J996) argues, the basic unit of analysis in activity theory is the 'activity' which has 
al 0 been the unit for analysi in many psychological theories. Thus, the unit of analysis in 
this thesi i also the learning activity that a student accomplishes in mUltiple contexts. Figure 
3-3 hows a general Ie el of the definitions of the activity system components and how each 
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was used in this thesis . The figure also shows how the cases in this thesis were interpreted 
using activity theory. The subject of the activities is considered the student who is using a tool 
to mediate learning activities . A tool is any device, old or new, that a subject uses to mediate 
his/her learning activities. Activities are directed towards an object which is an objective that 
the subject aims to accomplish within the context of the learning activity. The community in 
this activity system includes the group of people who share the object of the activity. The 
rules are considered to be the norms that govern the learners' community. And the division oj 
labour represents the organisation of the students' community that shares the same objective. 
Figure 3-3 Activity t heory in terpretation for this study 
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Another basic principle of activity theory is the concept of context. Cole and Engestrom 
(1991) argue that in order to understand human activities it is crucial to understand how 
artefacts (such as tools and symbol systems) mediate the activity within the cultural context in 
which the activity is ituated. Nardi (1996) also argues that in activity theory a minimal 
meaningful context for individual actions is required for basic analysis . She views context in 
activity theory as the activity sy tern. She argues that 
Activity theory . .. proposes a very specific notion of context: the activity 
itself is the context. What takes place in an activity system composed of 
object, actions, and operation, is the context. Context is constituted through 
the enactment of an activity involving people and artifacts . Context is not an 
outer container or shell inside of which people behave in certain ways. 
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People consciously and deliberately generate contexts (activities) in part 
through their own objects; hence context is not just "out there" (Nardi, 1996, 
p.76). 
She goes on to state that context is 'both internal to people-involving specific objects and 
goals-and, at the same time, external to people, involving artifacts, other people, specific 
settings. The crucial point is that in activity theory, external and internal are fused, unified' 
(Nardi, 1996, p. 76). 
Engestrom (1993, p. 67) also sees context as the activity system. He argues that: 
For activity theory, contexts are neither containers nor situationally created 
experiential spaces. Contexts are activity systems. An activity system 
integrates the subject, the object and instruments (material tools as well as 
signs and symbols) into a unified whole. 
Engestrom clarifies that an activity system 'incorporates both the object-oriented productive 
aspect and the person-oriented communication aspect of human conduct'. Thus, an activity 
system includes the collaborative interactions and relations between the individual and others 
within a society, which then influence the individual activities in a particular context. At the 
same time, an activity system is affected by the rules and conditions within the community 
and environment. 
Thus, Engestrom's definition of context provides an understanding of human activities in 
terms of the relationship between the individual and the tool used, and the influence from the 
social grouping that the subject belongs to. However, understanding mobile learning, which is 
the main aim of this thesis, also requires considering the physical location where learning 
activities take place as this type of learning is believed to occur as a result of pursuing 
learning activities in multiple locations. Therefore, the definition of context that is suitable for 
investigating the main aim of this thesis (mobile learning) is derived from the discussion of 
context in Section 3.3. It has been argued that context can be considered either as the physical 
setting of the space where learning activities take place or the social setting (represented as 
the rules and roles that govern the community engaged in the object of the activity) of the 
learning activities as in Engestrom's definition above. Thus, the investigation of context and 
learning activities in this thesis starts by examining these two perceptions to find which of 
these definitions is sufficient for investigating mobile learning or whether both are essential. 
The definition of context is revised in Section 5.5.2. Initially, however, context refers to the 
'space' of learning activities, which is the interpretation used by many researchers in the field 
(e.g. Sharples, 2003; Bull and Reid, 2004; Byrne et aI., 2004; Chan et ai., 2004). 
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The three levels of activity 
Leont' ev (1978) developed the notion of hierarchical levels of human activity by 
distinguishing between 'collective activity' and 'individual action'. He views human activity 
as a complete system that consists of actions and operations. Thus, the object of an activity 
can be transformed to outcomes through multiple steps and phases that consist of actions or 
chains of actions, which in turn consist of operations. Figure 3-4 shows Leont've's model of 
human activity which can be useful to understand the nature of activities. 
Figure 3-4 Hierarchical levels of an activity (Kuutti, 1996, p. 30) 
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At the highest level of the hierarchy are the activities, individual and cooperative action and 
chains and networks for such actions, related to each other by the same object and 
distinguished by their motives. The second level includes actions which have an immediate 
and defined goal. Members in the activity system undertake actions in order to achieve a 
specific goal that contributes to the overall motive of the activity. Actions are distinguished 
by their goals. Both activities and actions are achieved through the use of available tools 
which represent the conditions of the activity and determine the operations, or routine 
processes, that are used. Actions are usually consciously planned using a model before 
actually being performed in the real world (Kuutti, 1996). Kuutti argues that when the 
corresponding model is good enough and the action has been practised long enough, actions 
will be collapsed into operations where people are so fluent that they do not always think 
about what they are doing. Thus, practices are understood in this thesis as routine patterns of 
activities repeated over time in a social context. 
3.4.4 History and development 
The notion of historical-development in activity theory presents the view that activities have 
their own history as they and their elements are under continuous, non-linear, uneven change 
and development (Kuutti, 1996). The historical development of human activities takes place 
59 
Theoretical Background 
as a result of social and cultural changes that occur in the community where these activities 
are performed. Remains of previous activities are usually embedded in them as they develop. 
Thus, understanding learning activities requires historical analysis of these activities, from a 
social and cultural point of view, which can be useful to provide understanding of the current 
situation of the learning activities. In addition, it requires studying activities in the context 
where these are situated to get an insight into why an activity is carried out in a particular way 
and why certain types of devices are used instead of others to accomplish an activity. The 
following sub-section discusses the concept of contradictions in activity theory through which 
activities evolve. 
Contradictions 
Another central idea of activity theory is the notion that activities are in constant development 
and transformation. The development of an activity is motivated by the introduction and 
resolution of contradictions (problems, clashes, breakdowns) that occur within and between 
activities. Kuutti argues that: 
Because activities are not isolated units but are more like nodes in crossing 
hierarchies and networks, they are influenced by other activities and other 
changes in their environment. External influences change some elements of 
activities, causing imbalances between them. Activity theory uses the term 
contradiction to indicate a misfit within elements, between them, between 
different activities, or between different developmental phases of a single 
activity. (Kuutti, 1996, p. 34) 
Engestrom (1987) argues that there are four levels of contradictions within the activity 
system, illustrated in Table 3-1. A primary contradiction resides on each component of the 
activity system as a dual tension between the use value and the exchange value. Engestr6m 
illustrates this type of contradictions through an example of medical work activity: doctors 
experience continuous tension between their role as gatekeepers and cost-efficient producers 
where they must see as many patients as possible to maintain a cost-efficient service on the 
one hand, whilst on the other, they need to spend as much time as possible with patients to 
accurately diagnose them and prescribe treatment. 
Secondary contradictions appear between the components that reside at the corners of the 
triangle of an activity system. This type of contradictions appear when a strong novel factor is 
'injected' in one of the components of the activity which then drives development and change 
in the system (Engestr6m, 1993). For example, in a study conducted by Waycott (2004) to 
study the utilisation of portable devices (specifically PDAs) by Open University students for 
reading course materials, she argues that PDAs' portability resolved a contradiction between 
the rules and the tools of the activity where the informal regulations of Open University study 
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suggest that students must make use of every little bit of spare time they can. However, the 
used tools, mainly A4 size folders and desktop computers, were not conducive to this rule. At 
the same time, the introduction of PDAs introduced some contradictions where these devices 
did not support some of the students' established reading strategies such as skim-reading, 
annotating text or drawing diagrammatic notes. 
Tertiary Contradictions occur between the existing activity system and its culturally more 
advanced form (Engestrom, 1987). This contradiction is caused by the object/motive of the 
new form of the activity which challenges the object/motive of the dominant activity. For 
example, when practitioners of a medical care system are asked to implement new 
procedures, they will be formally implemented but probably still rejected and subordinated by 
the old general form of the activity (Engestrom, 1987). 
Finally Quaternary Contradictions appear between the central activity and its neighbour 
activities (Engestrom, 1987). This type of contradiction appears between the activity systems 
in the process of implementing the outcome of the central activity. For example, in Waycott's 
(2004) study where she studied the integration of new technologies (PDA) in workplaces, 
contradictions occurred between the activity of integrating PDAs into workplace practices and 
the co-existing activity of providing departmental IT support because IT support activity had 
its own set of rules, division of labour, and objectives which were djfferent from the rules, 
division of labour and objectives of the PDA activity. 
Table 3-1 The four levels of contradictions in activity theory (adapted from Engestrom, 
1987) 
Primary contradictions Within each constituent component of the central activity. 
Secondary contradictions Between the constituents of the central activity. 
Tertiary contradictions Between the object/motive of the dominant form of the central activity 
and the object/motive of a culturally more advanced form of the 
central activity. 
Quaternary contradictions Between the central activity and its neighbour activities. 
The concepts of historicity and development are used in this thesis to study mobile learning 
and provide an insight into learners' activities that take place in multiple contexts. The 
concepts were also used to study students' utilisation of portable devices in formal and 
informal learning settings. In addition, the concepts enabled studying how students' learning 
practices develop as a result of the introduction and resolution of contradictions. Moreover, 
the concept of contradictions was used to understand the relationship between context and 
students' activitie which are developed as a result of resolving the contradictions that occur 
within and between the components of an activity system. 
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3.4.5 The application of activity theory to mobile learning 
The discussion above provided an overview of activity theory and its main concepts that are 
relevant to this thesis. This subsection discusses two examples of current research in mobile 
learning that used activity theory as an analytical framework. Activity theory has been used as 
a framework for studying mobile learning because it provides a framework for studying 
activities that are mediated by the use of tools and accounts for the context where these 
activities are situated. 
Waycott's Application of Activity Theory to mobile learning 
Waycott (2004) used activity theory to study how PDAs mediate learning and workplace 
activities and determine how sociocultural factors influence tool appropriation. She developed 
the Activity System Tool Appropriation Model (AST AM), shown in Figure 3-5, which is 
based on Engestrom's (1987) expansion of activity theory. The model represents tool 
appropriation as an activity system. Tool appropriation in her study is defined as the 
integration ofa new tool into the user's activities where the new tool is the PDA which is both 
the object of this activity and a mediating tool in other activities. 
Figure 3-5 Tool appropriation as an activity system: The Activity System Tool 
Appropriation Model (AST AM) (Waycott, 2004) 
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Waycott used AST AM to analyse the activity of tool appropriation. She categorised, 
interpreted and analysed students' interview data by drawing activity system triangles to 
represent the main work activities that each interviewee described. This also helped to reveal 
the contradictions in the activity system in relation to the use of portable technologies. 
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Sharples el al.'s Application of Activity Theory to mobile learning 
Sharples et al. (2007c) attempted to describe the activity system of mobile learning through 
the use of Engestrom's (1987) expansion of activity theory by describing the relationship 
between people and technology. They used activity theory in combination with the 
conversational framework (Laurillard, 2002) to indicate the importance of conversation and 
context in understanding mobile learning. Based on that, they developed a two-layered 
version of Engestrom's expansion of the activity system triangle, shown in Figure 3-6. They 
argue that it is helpful to separate two layers of tool-mediated activities in order to analyse the 
activity of mobile learning. First, the semiotic layer describes learning as a semiotic system 
where learners' object-oriented actions are mediated by cultural tools and signs. The learner 
internalises public language that is instantiated in writing and conversation which then 
provides the resource for the control and development of activity (Vygotsky, 1978). Second, 
the technological layer represents learning as an engagement with technology where tools, 
such as computers and mobile phones, are used as interactive agents in the process of coming 
to know. This layer creates a human-technology system to mediate agreements between 
learners (e.g. spreadsheets and concept maps), and aid recall and reflection (e.g. online 
discussion lists). The researchers suggest that these two layers should not be separated from 
each other, nor be superimposed; they should be put in a continual dynamic where they can be 
moved together and apart, creating an engine that drives forward the analysis of mobile 
learning. 
Figure 3-6 Framework for analysing mobiJe learning (Sharples et aI., 2007c) 
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3.5 Conclusion 
The chapter described the theoretical background of this thesis. First, the chapter discussed a 
theory of mobile learning by Sharples et al. (2007c) that is developed as an attempt to theorise 
and study learning in the mobile age. Second, the concept of context was explored to show its 
complexity and the relationship between context and learning activities. The chapter also 
discussed the central concepts of activity theory that are relevant to this research. The next 
chapter discusses the methods and methodology used to conduct the studies that investigate 
the research questions in this thesis. The chapter also discusses how the analytical frameworks 
are used to analyse the research data. 
64 
Chapter 4 
Methodology 
This chapter introduces the methodology used to conduct the studies in this research. It begins 
with a discussion of the current methodologies used for studying the utilisation of portable 
technologies for learning, illustrating their features and shortcomings. This is followed by a 
discussion of some of the methodological issues raised as a result of selecting activity theory 
as an analytical framework for this research. Then, the research questions are discussed in 
greater detail, as well as the methods used to investigate each of these. This is followed by a 
proposal for the design of a pilot study that investigates the research questions and which also 
overcomes the shortcomings of the methodologies used in previous research. 
4.1 Related methodological issues 
As discussed in the previous chapter, the main aim of this thesis is to develop a 
conceptualisation of 'mobile learning' through empirical studies that investigate students' 
utilisation of portable devices in different formal and informal contexts. However, research in 
mobile learning faces challenges in terms of data collection as a result of the change in the 
context of learning activities as learners carry out learning activities in different physical 
locations. This requires using research methods that enable collecting data that reflects 
students' learning activities in these contexts. Taylor (2007) argues that research in mobile 
learning faces a number of challenges because of the mobility of learning environments and 
the unavailability of a comprehensive framework for such a novel area of research. She 
argued that evaluation in the mobile age requires activity analysis (from whatever theoretical 
perspective) as well as context. The theoretical framework used in this thesis, namely activity 
theory, enables analysing learners' activities in the context where these are situated. 
4.1.1 A review of current methodologies 
This section reviews existing approaches used to study students' utilisation of portable 
devices and identifies the strengths and weaknesses of these approaches. 
Methodologies lor studying students' use 01 portables 
Many researchers in the field are interested in studying mobile learning empirically through 
exploring the possibilities and constraints introduced by mobile technologies for teaching and 
learning in different settings (e.g. Hennessy, 2000; Waycott, 2002; Corlett et al., 2005). The 
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literature review, discussed in the previous chapter, showed that most of the current studies 
were conducted similarly. In these studies, students were supplied with portable technologies 
at the time of the study and were asked to use them to accomplish their learning activities. 
These activities would normally be accomplished using other types of devices. A variation on 
this approach is where learners are asked to undertake specified tasks assigned by researchers. 
Then, at the end of the study, students' perceptions were gathered through self-report 
techniques such as interviews and questionnaires. For example, Waycott (2002), who also 
used activity theory as an analytical framework, conducted a study that investigated the use of 
PDAs for reading course materials. The researcher provided students enrolled in a Masters 
course with PDAs and asked them to use the devices to read course materials. Before the 
study, students usually used conventional devices such as handouts to read course materials. 
At the end of the study, which lasted 3 months, the researcher gathered students' perceptions 
through questionnaires and telephone interviews. 
The methodologies used to conduct the studies have a number of limitations. First, the 
studies' findings reflect on students' portable usage over a relatively short period of time (e.g. 
Waycott's study took approximately 3 months from the day students were supplied with 
PDAs to the day they were interviewed). Thus, the research findings may not reflect on 
students' established use of the technology to accomplish their routine study practices. This is 
also affected by the complexity of the used device as some devices require more time for 
users to become familiar with than others. Second, the studies involved students enrolled in 
the same course, which may lead to students' technology usage to be similar. This may also 
hamper uncovering different technology usage patterns and the benefits and limitations that 
students find when using portables for different purposes and in different contexts. In 
addition, students' excitement and enthusiasm about the new technology may influence their 
responses and thus bias the research towards an overly positive evaluation (Waycott, 2004). 
Third, the studies relied on students' self-reports as the main source of data. These responses 
could not be trusted as the only source of data because differences can be found between what 
learners say they have done, or will do, and what actually they did, or will do. Self-reports 
also lack accuracy and cannot provide detailed description of students' activities that take 
place in different contexts (Robson, 2002). 
Other researchers used multiple research methods to get in-depth data about the utilisation of 
portable devices in different settings. For example, Sharples et a!. (2007b) conducted a study 
to evaluate the MyArtSpace project which used mobile phones and web-based services to 
support learning between schools and museums. In the study, prior to the museum visit, 
students were introduced to the topic of the visit and provided with worksheets that included 
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questions that students were to investigate in the museum. During the museum visit, students 
were supplied with mobile phones to help them explore the museum in groups and collect 
items relevant to the topic in the worksheets, such as pictures, audio commentaries and notes. 
The researchers collected data through combining self report methods, questionnaires and 
interviews, with observations of students during their engagement with mobile phones in the 
museum and using computers to develop a gallery about the museum visit at school. 
However, although these methods helped with investigating learners' activities in the museum 
and in pre- and post- visit sessions, they were not designed to support the broader study of 
learners' activities outside the school or museum that might also have been aimed at 
achieving these same objectives. 
Similarly, Papadimitriou et al. (2007) conducted a study to investigate a collaborative learning 
activity created for a historical museum. The main aim of the study was to introduce students 
to a new form of interaction with the exhibits in the museum, focusing on the tools used and 
the interaction between participants. In the study, groups of 4-5 students were provided with 
PDAs and were asked to use them during a museum visit to collect, manipulate, and combine 
data that is extracted from the exhibits in order to identify the exhibit that is described by the 
learning scenario. The researchers collected data through recording the dialogue among the 
participants, video recording the participants in one museum room, and screen capturing of 
the PDA. The researchers analysed the data using activity theory through the Collaborative 
Analysis Tool (CoIAT). Avouris et ai. (2004), as cited by the researchers, argue that ColAT 
enables looking at the low-level operations and goal-oriented actions of students' activities. 
The tool also supports multilevel description and interpretation of collaborative activities 
through synchronising the multiple sources of data collected through multiple methods. The 
research methods and the tool used to conduct the study helped with organising the data and 
providing detailed description of students' learning activities. However, this study was 
focused on learning activities that took place in the museum room and did not consider cross-
contextual issues such as students' learning activities that took place in different museum 
rooms or outside the museum. 
Methodologies for studying university laptop programs 
Other studies looked at the laptop programs implemented by universities (e.g. Zelin and 
Baird, 2002; Demb et aI., 2004; McVay et aI., 2005; Weaver and Nilson, 2005) which either 
provided students and instructors with portables or required students to buy or lease their 
own. These studies followed a different research approach. They investigated students' usage 
of portable devices both inside and outside the classroom and the effect of these technologies 
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on students' learning practices. However. the studies were again based on students' and/or 
instructors' self-reports through interviews and questionnaires. 
Techniques used in relatedjields of study 
The review of the literature showed that most of the studies that investigate students' 
utilisation of portable devices were based on students' self-reports which are collected 
through interviews, questionnaires or students' reports that provide information about their 
portable technology usage. As discussed earlier, using self-report techniques alone cannot be 
trusted as students' responses cannot be assessed for credibility against any other account or 
source of data (Robson, 2002). Other techniques can be used to triangulate and add a valuable 
secondary perspective to the interpretation of the data. For example, in the field of studying 
the effect of computers on students, Crook and Barrowcliff (200 I) studied how campus-
resident students make use of a network and the versatile infrastructure of desktop computers. 
Although this study is not from the field of mobile learning, arguably, it is relevant because it 
is concerned with students' educational practices in different contexts. The researchers 
selected a random sample of campus-resident students and used two methods to collect data: 
interviews and students' computer log files. Students agreed to install system monitoring 
software on their computers to track their activities on their computer. The software 
continuously identified and time stamped system activities and changes in input focus 
between application windows. The resulting information was appended to a database file on 
the students' hard disk. These files were then collated for analysis. The researchers also 
interviewed the participants before conducting the study and used the gathered data from the 
system logs to adjust and validate the data gathered through interviews. For example, when 
the researchers wanted to measure students' work-play ratio, they compared the data given by 
students in the interviews and an estimated ratio based on the categorisation (based on their 
relevance to the curriculum) of visited web sites from the students' computers log files. Only 
a slight difference was found between the two ratios, which meant that in this case the log 
files were validating students' self-reports. 
4.1.2 Methodological implications of activity theory 
As presented in Chapter 3, this thesis is informed by activity theory because it (a) enables the 
understanding of how students mediate portable devices to accomplish their routine learning 
activities and (b) considers the context of learning activities. However, activity theory does 
not provide any clear methodology to guide how activities are to be recognized, described, 
and analysed (Bodker, 1996). Tolman (1999) argues that qualitative research methods are 
most appropriate for an activity theory approach because they provide rich descriptions of the 
activity systems under investigation. They also do not identify predictive variables which 
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statistically link a social phenomenon with a discrete cause because this is inconsistent with 
activity theory's holistic principles. Tolman also argues that predictive variables specify that 
there is a relationship between the social phenomenon and the identified variable, but do not 
help in describing the relationships or the processes in that phenomenon which also requires a 
more holistic approach. Thus, research that is informed by activity theory involves different 
qualitative strategies such as ethnographic studies (e.g. Macaulay et aI., 2000), observations 
(e.g. Bodker, 1996), and interviews (e.g. Waycott, 2002). 
Based on the discussion above, the methods used to conduct the studies in this thesis have 
been chosen to be consistent with its purpose and theoretical foundation. This involves 
qualitative and ethnographic methods such as observations of students in their natural setting 
(formal and informal), interviews and log files collected from students' portables. These 
methods, especiaJly observations. are a good choice for providing rich descriptions of 
students' learning activities that take place in formal and informal settings. The methods also 
facilitate capturing the actions and operations of students' activities, thus more aggregated 
analysis of the activities. Although operations are usually captured through observations, 
Nardi (1996) argues that interviews should be considered as a source for operations as they 
provide a way for the subjects to talk about the operations they undertake, which may provide 
a different perspective on the phenomenon. 
As activity theory does not offer ready-made techniques and procedures for research; 
Engestrom (1993) discussed three guidelines that are crucial for operationalising the concepts 
of activity theory, discussed in Section 3.4, and which can be applied according to the 
specifics and nature of objective of the activity under investigation: 
I. The first principle is considering the entire activity system as the unit of analysis. 
This principle requires understanding where to draw the boundary and how to identify 
the collective activity system from the environment. It also requires identifying the 
components and attributes of the collective activity system which include 
understanding the context in which the activity is situated. 
2. The second principle is historicity as the basis of classification. The historical 
development of the activity needs to be examined in the context in which the activity 
is usually carried out. This was done by studying students' activities that took place in 
different contexts over the period of the study. 
3. The third principle is contradictions as the source of change and development. It is 
crucial to identify the contradictions within and between the components of the 
activity system when analysing the gathered data as this helps with developing an 
understanding of the activity being studied. 
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4.1.3 Summary 
The limitations of the reviewed studies and the methodological implications of activity 
theory, discussed above, suggested several criteria for the design of this research: 
• Studying mobile learning requires gathering detailed description of learners' activities 
that take place in multiple contexts (formal and informal). In addition, it requires 
using research methods that enable studying the longitudinal pattern of technology 
usage in and across contexts and gather information about the context of learning 
activities. This was done by collecting data through observations of students in 
different contexts and log files collected from students' portables using monitoring 
software. 
• Second, this will involve studying students' self reports regarding their utilisation and 
perceptions of using portables, which they already use, to accomplish their routine 
learning activities through questionnaires and interviews. 
• Third, it will involve using data collected through observations of students and log 
files to triangulate students' self-reports to provide evidence on how accurate 
students' perceptions are. This should improve the accuracy of the collected data and 
add a valuable additional perspective to the interpretation of the data collected 
through self report methods. Robson (2002) argues that using multiple methods to 
collect data permits 'triangulation' that helps in finding out where something is by 
getting a 'fix' on it from two or more places. 
• The study should involve students from different courses (e.g. science, engineering 
and social sciences), which some of the reviewed studies lacked as all students were 
enrolled in the same course. This will help with exploring the similarities and 
differences across context of use in these courses. 
• The study should investigate students' established use of a technology which the 
studies in the literature lacked as they were mainly focused on studying students' 
adaptation of new technologies for learning. In the studies presented in this thesis, the 
university students were selected from the 2nd or 3'" years undergraduate programs as 
they are immersed in using the technology for their study practices. (However, as will 
be seen, differences still could be found between students; year of study alone might 
not determine how immersed students are in using the technology.) 
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• Students' learning activities were studied in a holistic manner. This was achieved by 
studying students' activities in different contexts (formal and informal). This reflected 
on the first guideline of operationalising activity theory that is proposed by 
Engestrom (1993) which argues that the basic unit of analysis is the activity system. 
The activity system consists of the student engaged in an activity through the use of 
portable devices (old or new) within a community that is governed by a set of rules 
and division of labour. Activities have been studied in relation to the context where 
they are carried out. At this point context is understood as the physical and/or social 
features of the learning activity. illustrated in Section 3.4. The notion of context will 
be reviewed in Section 5.5.2 as a consequence to the empirical work conducted in the 
pilot study. 
• The historical development of students' learning activities has been studied in the 
context where these activities were situated (Engestrom's second guideline). This was 
achieved by means of studying the development and continuity of students' learning 
practices in and across different contexts (formal and informal). (However, 
considering this guideline was not practical until the third study, discussed in Chapter 
7. It helped to account for the continuity and historicity of students' learning practices 
that take place in different contexts over time to study mobile learning.) 
• Learning practices have been analysed in terms of the impact of contradictions that 
occur within and between the components of the activity system (Engestrom's third 
guideline). This helped in studying students' learning practices and how these 
develop as a result of the introduction and resolution of contradictions in the activity 
systems. 
4.2 Examining the research questions 
As discussed earlier, answering the research question requires using multiple research 
methods: observations, log files, questionnaires and interviews. This section discusses how 
each of the research questions can be answered through these methods. 
Question 1: 
What is mobile learning? 
As discussed in Section 3.1, the basis for understanding mobile learning in this thesis is 
provided by Sharples et a1.'s (2007c) mobile learning properties. The properties, as these 
researchers argue, can help with distinguishing mobile learning from other forms of learning. 
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Answering this research question requires, first, collecting data that reflects on students' 
learning activities through observations of students in formal and informal settings and 
collecting log files from students' portable devices through system monitoring software. Log 
files are specifically helpful with providing data about students' utilisation of portable devices 
in places the researcher cannot observe. Second, the properties can be used when analysing 
the cases. (As will be seen, using the properties to analyse the research data raised questions 
that helped with reformulating the mobile learning properties proposed by Sharples et al. 's 
(2007c) and thus presenting the conceptualisation of mobile learning introduced in this thesis. 
This shows that the theoretical understanding of mobile learning here was redeveloped based 
on the conducted empirical work.) 
Question 2: 
How do students in HE utilise portable technologies informal and informal settings? 
To gather data that answers this question, students were asked to complete a questionnaire 
(Appendix C) that investigates their utilisation and perceptions of using portables devices for 
learning in formal and infonnal settings. The questionnaire was used to provide a general idea 
about students' utilisation of portables in different settings. Students' self reports were then 
triangulated with data collected through observing them in these settings and/or collecting 
data form their portables through log files. The log files were especially helpful with 
providing data about students' utilisation of portables in infonnal settings as students could 
not be observed all the time. Students' portables usage in informal settings was also studied 
through observations in some public places such as the university library. The researcher was 
opportunistic, observing students in these places before getting their informed consent. This 
was necessary, in that relevant learning practices could not be identified until they happen, but 
also ensured observing students' actual use of the technology. The collected data was only 
used when students granted their agreement to use .the data which was requested after the 
observation. This was done by approaching the students after observations, providing them 
with infonnation about the study and asking them to sign the consent and authorisation fonn. 
If students did not grant their agreement for the data to be used in the study, the observation 
notes were handed to students to dispose. Using observations and log files to collect data 
provided in depth descriptions of students' learning activities in formal and infonnal settings. 
It also helped with collecting data about the context of these activities. Students were also 
interviewed in order to clarify some of the issues that were observed or found in their log 
files. 
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Focus Question 1: 
How does the use of portable technologies differ when they are supplied as part of a study, 
rather than when they are used by students as part of their routine study practices? 
As discussed in the literature review, most of the reviewed studies were conducted by 
providing students with portable technologies at the time of the study. These studies did not 
reflect on students' established use of the technology to accomplish their routine learning 
practices. One of the aims of this research is to study students' established use of portable 
technologies to accomplish their routine learning practices. It can be argued that the time 
spent using any technology has an impact on the way this technology is used and the 
benefitsllimitations offered by the technology. For example, students that use portables 
routinely may be more dependent on the technology than those who use the technology 
occasionally. Students may feel that they cannot complete their tasks if they did not have their 
portables with them. In addition, students may use portables to accomplish most of their 
learning activities, accomplish activities that the students with little experience of the 
technology may use conventional devices to accomplish and consider the devices as a 
substitute to their notebooks and other traditional learning tools. Thus, 2nd and 3rd year 
students were studied to represent students who are immersed in using a technology. 
However, for financial reasons, the researcher was not able to supply students with portable 
technologies to study the effect of unfamiliar technology. Therefore, the comparison between 
portable usages when supplied as part of a study and when used as part of students' routine 
study practices was made by comparing the findings with the literature. 
Focus Question 2: 
What is the influence of portable technologies on HE students' educational practices? 
Using any technology for teaching and learning includes both benefits and limitations. For 
example, students may find using portables improves their learning and time management as 
portables allow students to do their work whenever and wherever they are. Some students 
may find using portables enhances their motivations and attitudes to learning. Others may find 
them distracting in formal and informal settings as they can be used easily to engage in 
activities that divert education. Some may not notice any change to their time management 
and educational skills. 
Students were asked to complete a questionnaire that includes questions about the benefits 
(usefulness) and limitations that students find when using portable technologies to accomplish 
their learning practices. Students were also interviewed to get more details about their 
practices and their portables' perceived benefits and limitations. The gathered data was 
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validated by log files as students' responses may not be accurate, correct and honest. The log 
files provided information about how often students use their portables in formal and informal 
settings and the applications they used. This gave an indication of the purpose of their usage 
and thus the benefitsllimitations of such usage in certain contexts. For example, if students' 
log files show that students often use word editors outside the classroom, this might indicate 
that students often do their assignment while they are in the campus which provides evidence 
for conclusions about students' time management. The data can also be validated by 
observing students in different settings which gives ideas of the type of devices students use 
in different formal and informal settings, the purpose of using these and the reason for using a 
specific device. 
Question 3: 
What is the relationship between context and students' learning activities? 
As discussed in Section 3.3, in order to understand humans' activities it is crucial to examine 
them within the context they are situated in. Context was understood in Section 3.4.3, 
initially, as the physical and/or social features of learning activities. Context may influence 
the activities that students engage in and their ability to achieve the desired tasks within that 
context. For example, the context that learning activities are situated in can influence the type 
of device students use to facilitate their learning. In this thesis, the relationship between 
context and students' learning activities has been studied through the questionnaires where 
students clarified the activities they pursue in different contexts and why. Observations and 
log files also provided in-depth data about students' activities in different contexts (formal 
and informal). This helped with identifying the purpose and patterns of portables utilisation in 
these contexts and clarified the impact of context on students' learning practices. Students 
were also interviewed to clarify any issues that were found in observations or the log files that 
seemed to indicate changes in students' practices in formal and informal settings which might 
be caused by the features of the context of learning activities. 
Focus Question 3: 
What is the impact of instructors' portables use on students' utilisation of portables? 
Instructors' utilisation of portables influences students in many ways. Students may be 
influenced by the applications instructors use for class discussions, material preparation or 
research. Students may also be influenced by their instructors' expectations of students' 
technology utilisation as instructors unconsciously influence students' behaviour and their 
technology utilisation. In addition, students may consider their instructors to be experts and 
thus copy what their instructors do, seeking to emulate their expertise and knowledge. The 
impact that instructors have on their students' technology utilisations can be seen when 
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students use their portables for the same purposes as their instructors, or copy instructors' 
actions, like using instructors' document styles. 
This question was investigated through the questionnaire which provided a general idea about 
the influence of instructors' technology utilisation on students' technology utilisation. 
Students were asked whether or not their technology utilisation is influenced by their 
instructors and why. The question was also investigated by observing students in formal and 
informal settings and then comparing both instructors' and students' use of portables to find 
what these had in common. This was supported by students' log files that identified the 
applications used inside and outside the classroom, allowing them to be compared with the 
applications used by the instructor inside the classroom. Interviewing students also clarified 
some of the issues that were found in log files and observations; this included explanation of 
the purpose of using some applications and if students' use was influenced by instructors' 
uses of these applications. For example, when instructors use their portables for simulations, 
some students may be encouraged to use them for the same purpose. Therefore, in this case 
students' use of portables for simulations might be influenced by the use of portables by 
instructors. 
Moreover, classes where instructors used portables were compared with classes where 
instructors did not use portables. Students' usage from both classes were compared to identify 
differences which helped illuminate the influence of instructors' use of portables in classes. 
The impact was also examined by studying the portable-based activities and exercises given 
by instructors and whether these encouraged/discouraged students to use their portables to 
accomplish their tasks. 
Focus Question 4: 
What is the impact 0/ context on students' communication? 
Students communicate with others through multiple techniques such as face-to-face and using 
online chat rooms, bulletin boards and emails.This question was investigated through 
students' questionnaires which included questions about when, why, and the techniques that 
students use to communicate in formal and informal settings. The questionnaires also clarified 
the factors related to the physicaVsocial features of the space where students are situated, 
which might influence students' communication. Students' patterns of communication were 
also studied through observations of students in formal and informal settings to gather data 
about the purpose of communication, the technique used and the type of device used. 
Observing students with and without portables in different settings helped with comparing the 
communication patterns of students. However, a challenge when analysing the cases in the 
75 
Chapter 4 
observational data is the possibly of misinterpreting what students are doing. Log files were 
useful to overcome this limitation as these assisted with identifying the purpose of students' 
discussions. Students were also interviewed to provide more clarification. Using observations 
and log files to study the relationship between context and students' communication patterns 
enabled looking at the similarities and differences in patterns in different contexts. For 
example, the influence of context on students' communication was reflected in the method 
students used to communicate in different settings, which may differ between contexts due to 
the change in properties of that context. This may also be affected by the purpose of 
communication which changes between contexts and thus influences the method and device 
used. 
4.3 Research plan 
After reviewing some of the methodologies that are currently used in the area of study and 
identifying some of their shortcomings, and exploring how the research questions of this 
thesis can be answered. this section proposes a study plan that attempts to overcome the 
discussed limitations and answers the research questions. 
4.3.1 Population and sampling 
Population 
The population for the studies in this thesis comprises higher education students who use 
portable technologies (old or new) to accomplish their tasks in formal and/or informal 
settings. 
Sample 
Morrison (1993) argues that the quality of a research is not only determined by the 
appropriateness of methodologies and instruments applied, but with the suitability of the 
sampling strategy that has been adopted by the researcher. 
The research sample was selected to involve: 
• Students from different undergraduate courses (e.g. Science, Engineering and Social 
Sciences) in two higher education institutions. 
• Students from 2nd or 3rd year on the assumption that they are immersed in using the 
technology, to ensure studying students' established technology usage. 
4.3.2 Study design 
The study was conducted in higher education institutions where students use portable devices 
(old or new) to accomplish their learning activities in formal and/or informal settings. In the 
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beginning of the study, instructors from different courses were asked to provide the researcher 
with access to their classes (Appendix B). Students enrolled in these courses were asked to 
take part in the study and were provided with information about the study and how they could 
participate. Students were guaranteed their anonymity, privacy, confidentiality, and their right 
to withdraw from the study at any time and might not complete any part of the study. Those 
who agreed to participate were asked to sign and return the Consent and Authorisation form 
(Appendix A). They were also asked to complete a questionnaire that included questions 
regarding their perceptions and utilisation of using portables for learning practices. After that, 
students were observed while they were interacting with their portable devices to collect data 
about how they use their portables in formal and informal contexts and the relationship 
between context and learning activities. At the same time, students' utilisation of portables in 
formal and informal settings was logged using system monitoring software installed on 
students' laptops. During the study and at the end of it, students were interviewed to provide 
more description and clarification to some of the issues that were observed or found in 
students' log files. Figure 4-1 shows the sequence and purpose of data collection methods 
used in the studies in this thesis. 
Step I: Collect 
students'selfreports 
Step 2a: Triangulate students' 
self reports and collect more 
descriptive data 
Step 2b: Clarify issues 
found in the collected 
data 
Figure 4-1 Study design 
Here is an example that clarifies how the research methods were used to collect the research 
data: a student was approached and asked to participate in the study. The student was 
provided with information about the study and what his participation involved. When the 
student agreed to take part in the study, he was asked to sign a consent and authorisation form 
and complete the questionnaire. At the same time, the system monitoring software was 
installed in his laptop to help gather data about his utilisation of the device in different formal 
and informal settings. It is important to highlight that the main portable technology that the 
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students in the studies used to aid their learning activities were laptops. The student was then 
observed in multiple formal and informal settings to investigate his utilisation of portable 
devices in these settings. The data gathered through observations and log files helped with 
validating the collected data. The student was also interviewed to clarify some issues that 
were observed or found in log files. The data collected through interviews was also validated 
through observations andlor log files. 
4.3.3 Research methods selection and data analysis 
As discussed in the previous section, a number of methods were used in order to investigate 
the research questions. These are questionnaires, observations, log files and interviews. This 
section discusses how data have been collected and analysed using these methods. The section 
also discusses the methodological, ethical and logistical concerns and challenges of these 
methods. 
Questionnaires 
The primary purpose of the questionnaires was to gather the responses of students about their 
utilisation of portable devices to accomplish their learning practices in formal and informal 
contexts. In addition, the questionnaires helped with gathering demographic data about the 
participants such as gender, what type of portables they use and how often they use them in 
formal and informal settings. Moreover, the questionnaires enabled gathering data about 
students' portables utilisation and their perceptions, behaviours, and attitudes towards using 
the technology for their learning practices. Students' responses have aided clarifying and 
answering the research questions. The questionnaire also aimed to guide the research, 
especially observations and log files, as they helped with pinpointing some of the issues that 
required more investigation. Some of the questionnaire items were adapted from a similar 
study by Waycott (2004). 
A semi-structured questionnaire was designed to collect students' self-reports; this type of 
questionnaire does not presuppose the nature of the responses. The questionnaire included 
closed questions such as mUltiple choice questions as well as open-ended questions to give 
students some space to express their thoughts (Cohen et aI., 2000). 
Concerns and challenges 
One of the issues of concern when designing the questionnaire in this thesis was ensuring the 
reliability and validity of students' self reports. The reliability of students' responses is about 
the consistency of these responses. This means that if replicating the questionnaire, another 
researcher would get the same results if it was carried out at the same time and with the same 
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group of respondents. To improve the reliability of students' responses in the studies 
conducted in this thesis, the design of the questionnaire considered limiting the questions that 
are affected by students' characteristics such as memory, knowledge and experience. In 
addition, students were ensured anonymity as well as privacy for their responses as this 
encourages greater honesty because students will not be anxious that they will be identified 
(Cohen et al., 2000). 
The validity of data, which is about students' responses being accurate, correct and honest, is 
also affected by asking leading/ambiguous questions or questions being misunderstood. In 
addition, the validity of the collected data is affected by students not reporting their beliefs 
and attitudes accurately. Therefore, when designing the questionnaire in this thesis, great care 
was taken to avoid asking questions that lead to particular answers, sentences were carefully 
structured using simple language and questions were kept clear and short. 
Using questionnaires to collect data raised some ethical issues such as students' 
confidentiality, anonymity, and non-traceability. Students were guaranteed that the collected 
data and their identities will be confidential and that the research results will not affect them 
negatively. In addition, students were encouraged to complete the questionnaire, but, at the 
same time, they were given the right to withdraw at any time or not to complete any part of 
the questionnaire. 
Data Analysis 
The questionnaire responses were a mixture of both structured and unstructured data because 
of using a semi-structured questionnaire which includes both closed and open-ended 
questions. The closed questionnaire items asked for closed responses and these were 
quantified. Codes have been allocated to each of the closed responses which helped in 
organising, quantifying and analysing the collected data. The responses were then entered into 
an Excel spreadsheet to represent the data as diagrams that show the number of students and 
the percentages belonging to each of the categories for the variable in question. However, the 
nature of the study, which focuses on exploring learners' learning practices, primarily requires 
interpretative, qualitative analysis of the collected data. The study was thus designed so that 
no statistical analysis was undertaken as it was considered unnecessary and inappropriate. 
The open-ended questions included in the questionnaire were designed to generate more in-
depth data about some of the research questions. Students' responses were analysed by coding 
them and combining the detailed information contained in the responses into a limited number 
of categories which are similar in content. These categories were used in describing and 
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illustrating students' responses. Students' responses also provided information that helped in 
presenting case descriptions. 
Observations 
Observations were the main method used to collect data in this research because they offer the 
opportunity to gather data about students' learning activities while they occur (live). They 
also help with looking at things that might otherwise be unconsciously missed, discovering 
things that people might not freely talk about in a questionnaire or an interview, moving 
beyond perception-based data and accessing personal knowledge. Observations also help to 
collect information about the physical setting of the environment and the social setting within 
that like how students are organised and their characteristics, interactional arrangements that 
take place between students such as verbal and non verbal interactions, and program strUcture 
that clarify the pedagogic styles and the curricula (Cohen et aI., 2000). 
Observations were used to collect descriptive data about students' learning practices in 
different contexts and triangulate students' self-reports gathered through questionnaires and 
interviews, as differences can be found between what students say they have done, or will do, 
and what actually they did, or will do (Robson, 2002). The observations concentrated on 
students and their usage of portables such as the applications used, when, where and why they 
were used and the relation to the features of the context where these activities take place. The 
observational data was recorded by taking notes or using a table that includes all the above 
fields (Appendix D). In addition, lectures can be video recorded which provides a baseline for 
referring back to unclear points that may arise in the observational notes. This requires getting 
students' and instructors' authorisation and avoiding video recording those who would not 
wish to be video recorded by asking them not to sit in front of the video camera. (However, as 
will be discussed in Section 6.1.1, the video recording of students was not practical in this 
thesis because of restrictions placed by the universities on the studies in their premises as well 
as the participants.) 
All observations were conducted by the researcher. In formal settings, the researcher usually 
sat at the rear of the class, observed students and took notes about students' activities using 
their devices (old and new) and their interactions with others. The researcher mainly focused 
on the participants, but at the same time observed other students who might be engaged in 
interesting activities. The non-participating were approached after the observations to ask for 
their permission to use the data for the research. The data was only used when students 
agreed, in some cases when students did not agree for the data to be used by the researcher; 
the notes will be handed to the students to dispose. The researcher also observed students in 
80 
Methodology 
informal settings. The researcher usually observed students in the class and then followed 
them when they left to other locations in the university such as the library and canteen. Below 
is an example of observational notes : 
• The student gets in the class, switches on his laptop, and opens the lecture slides. 
• The instructor comes in the class and asks students to open the lecture slides. 
• The instructor starts discussing the slides. 
• The student follows the instructor's illustration and writes notes in the notes area of the 
PowerPoint slides. 
• The student is browsing the web looking for the meaning of a word that appears in the slides. 
• He also checks his email. 
• The instructor flnishes illustrating the topic. 
• The student leaves the class and goes to the library. 
• He chats with a group of students and opens the previous lecture slides. 
• The group are discussing the slides and at the same time using other resources to understand 
the material like specimens, books and the web. 
• The student is writing down notes in tbe lecture slides displayed on his If:lQtOQ. 
Semi-structured observations were most appropriate for this thesis as they help the researcher 
to have an agenda of the issues to be observed and at the same time gather data that illuminate 
these issues in a far less pre-determined manner. This was because it is impossible to sample 
students' unplanned and unscheduled learning in advance; relevant data had to be identified 
by relating observations to the theoretical concerns that were being explored as they 
happened. The ability to review observational data before suggesting an explanation for the 
phenomena being observed makes semi-structured observations a reliable method (Cohen et 
al. , 2000). 
Concerns and challenges 
Using observations to collect data raised some issues. First, students might behave differently 
and may not reveal their actual use of the technology because they are affected by the 
observer's presence. This problem was overcome here by ensuring that the student was 
unaware of being observed (Robson, 2002). This was achieved by observing a group of 
student in a classroom, and concentrating on certain students at a certain time. 1n this case 
students are aware of being observed but they do not know when the observer is focusing on 
them, which may be a good approach if students forget about the observer and behave 
naturally. However, it may result in students being alert all the time and behaving differently. 
Also, the observer may misinterpret what students are doing or might be affected by past 
experiences. The researcher may not notice some detailed changes because of observing 
students for a long time. However, looking at the repeatability of observations over time can 
assess the recorded observations' reliability as it shows that the observed instances are not 
unique but happen all the time. 
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Observing students required obtaining their informed consent and assuring them that the 
gathered data will be confidential and only used for the identified research. In addition, 
students were made aware that their identities will be kept anonymous (BERA, 1992). 
Observing students also required getting the university'S agreement to observe students in 
formal and informal settings. Permission to observe students in formal settings was also 
granted by instructors. In terms of observing students in informal settings, the researcher was 
opportunistic by observing students in these settings such as the library but only keeping and 
using the data when students' informed consent was obtained. Subsequently, these 
observations reflected on students' actual use of the technology because they were unaware of 
the researchers' presence; if the students were aware it might have caused them to act in 
unusual ways. 
Data Analysis 
The observational data was used to answer the research questions, by providing cases that 
reflect on this thesis's main issues of concern: (a) mobile learning, (b) learners' activities in 
formal and informal settings and (c) the relationship between context and learning activities. 
In terms of studying mobile learning, cases were extracted from the observational data and 
sampled by analysing all the cases using Sharples et a1.'s (2007c) proposed properties of 
mobile learning and activity theory and then choosing a subset for inclusion in this thesis that 
illustrate the types of use observed. The analysis of each case study included a short 
description of what happened that was extracted from the observation notes, followed by a 
separate section for the case interpretation using the mobile learning properties and activity 
theory (discussed below). The analysis sheet format is presented in Appendix F. As will be 
seen in Chapter 5, the sampling technique was adjusted based on the experiences in the pilot 
study. 
The observational data was also analysed using the concepts of activity theory. Activity 
theory principles helped in investigating students' learning practices that are mediated by the 
use of tools in different contexts showing the contradictions that occurred when using the 
portable devices and how students resolved them. In addition, activity theory principles 
enabled investigating the relationship between context and learning activities by examining 
learning activities in relation to their context. 
For example, the observational data helped investigate the impact of instructors' portables 
utilisation on students' portable utilisation. This was studied by finding the common 
applications that students and their instructors use and the purpose of using these applications. 
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When students used the application for the same purposes as their instructors, influence may 
be implied especially in cases where instructors explicitly ask students to use certain 
applications of use certain resources. In addition, the findings from the observations were 
compared with the data in log files to check if students use the applications that instructors 
use in informal learning settings and for the same purposes. Students were also interviewed to 
find out the purpose of using the application and whether this matches with the purpose the 
instructors had when using the application. 
Logfiles 
Log files are files created by system monitoring software. They list a sequence of events that 
have occurred when a person uses a computer. The software runs in the background and 
records the type of software (applications) used and when they were used. In this thesis, log 
files were used to provide information about the utilisation of potables by students in formal 
and informal settings. They were also used to assess the validity and accuracy of the data 
collected through self-report methods (questionnaires and interviews). Students were also 
interviewed to clarify some issues that occurred in the log files such as the purpose of using 
some applications. The log files enabled studying mobile learning, students' portable usage in 
formal and informal contexts and to investigate the relationship between context and learning 
activities. 
Two system monitoring software packages (Boss Everyware and Activity Logger) were 
installed in students' laptops; the applications can only be used to log activities on laptops. 
The selected software packages have similar features, logging the software applications a 
student runs, the time they were used, the time spent using them, internet usage and data 
entered via the keyboard; all stored in tables. Two factors helped in the decision of purchasing 
two system monitoring software packages. First, Activity Logger has a feature that is not 
available in Boss Everyware which is capturing screenshots of the students' device while in 
usage. This feature provided the researcher with a clearer image of students' portable usage 
especially detennining the activities that a student is carrying out. Second, Boss Everyware 
shows students' keystrokes in the log file which can then be exported to spreadsheets for 
analysis, where Activity Logger only shows students' keystrokes when the log file is exported 
to an HTML fonnat which is not useful for analysing the data. More information about the 
applications is available in Appendix E. (As will be seen in the pilot study chapter, discussed 
in Chapter 5, Activity Logger was sufficient for investigating students' activities because, as 
discussed above, it provides a clearer image of the student's technology utilisation which 
could not be accurately determined from the tables created by Boss Everyware. The tables 
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provide information of how long an application was running but they cannot determine 
whether the application was actually used or was just running while the student was using 
other applications.) 
Concerns and challenges 
Installing system monitoring software on students' laptops requires, for ethical reasons, 
obtaining students' informed consent. Students were notified of the reasons and the usage of 
the log files. Using log files raises other ethical issues such as protecting students' anonymity 
and privacy by keeping students' identities and the gathered data confidential (BERA, 1992). 
This was done by removing students' identification from the log files once retrieved and 
ensuring that the collected data is not accessible to anyone other than the researcher. Another 
concern is students' awareness of the software which may influence the activities that they 
pursue using the devices. 
Data Analysis 
The analysis of log files was mainly focused on the screenshots captured by Activity Logger. 
All the screenshots for a specific student were collected and placed in a folder. This helped 
with tracing the activities that the student pursued in different formal and informal contexts 
over a period of time. This also aided summarising the applications that students used in 
different contexts and the purpose of using them. The log files provided detailed information 
about students' utilisation of portables in formal and informal settings. They also helped with 
triangulating students' responses gathered through questionnaires and interviews, identifying 
the similarities and differences between students' portables usage in formal and informal 
settings and providing an idea about the relationship between the features of these settings and 
learning activities. 
The screenshots were examined visually by inspecting each and filling in a form (Appendix 
G) that includes: date, time, application, purpose and notes. The form helped in determining 
the applications that the student used in formal and informal settings and the reason for that 
usage. (As will be seen, the collected screenshots also included a massive number (around 
30%) of shots with no user activity; these were not analysed. In addition, the analysis of the 
screenshots in the second and third studies was done by scanning them and looking for the 
continuity of students' activities over time. This helped with studying mobile learning.) The 
physical context where learning activities took place was determined by comparing the time 
recorded on the screenshot with the students' timetable, and supporting that with 
observational data when this was available. However, in some cases, the physical context had 
to be inferred by studying the applications that students used, shown in log files, and the 
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activities that they engaged in. This provided an idea of the location where learning activities 
took place in relation to where they are supposed to be in the timetable. In some cases the 
physical context was determined by referring to students' online conversations with friends 
and family where they mentioned where they were. 
Similarly to the observational data, cases were analysed using Sharples et al. 's (2007c) mobile 
learning properties to study mobile learning and activity theory. Activity theory helped with 
describing students' activities, identifying the contradictions that occur in the activity system 
and explaining how these were resolved. Analysing the cases using activity theory also helped 
with understanding the relationship between context and students' learning activities. 
Determining the location where learning activities took place helped with determining the 
context, physical and social features of these locations, and therefore understanding the 
relationship between context and learning activities. The interviews also helped with 
gathering information about the learning activities in log files and the contexts where these 
took place. 
Interviews 
Students were interviewed during and at the end of the studies to clarify issues arising from 
the observations and log files. Interviews have the advantage of enabling respondents to 
reflect on their experiences and recognise issues that otherwise may not be recognised, 
revealing issues that may not be visible during observations. 
Semi-structured interviews were most appropriate for the studies in this thesis as this type of 
interview offers the interviewer the ability to modify the predetermined questions as well as 
the wording according to the interviewee. The interviews were structured based on the 
observational notes and log files and thus the questions varied according to what the 
interviewees had done with their technology. In addition, this allowed the interviewer to 
abandon inappropriate questions that might not suit the interviewee and at the same time the 
ability to add other questions (Robson, 2002). 
Concerns and cballenges 
Like the questionnaire, the interview questions were designed to ensure the reliability and the 
validity of the collected data by taking C;lTe with the wording of questions, avoid leading or 
ambiguous questions and ensuring the confidentiality and anonymity of students' identities in 
the collected data. 
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Data Analysis 
The interview data were mainly used to clarify some of the issues arising from the data 
collected by the other research methods. The data was also used to provide descriptions of 
some cases that clarify students' portables usage in formal and informal settings. 
4.4 Conclusion 
This chapter has set the methodological basis of the studies conducted in this thesis. It 
outlined the methodologies used in the area of the study and their features and limitations. 
The chapter also discussed some recommendations for operationalising activity theory which 
is the theoretical framework of this research. Moreover, the chapter outlined the methods and 
methodology used in each of the studies in this thesis. As illustrated, the studies involved 
mainly qualitative research methods, consisting of questionnaires, observations, log files and 
interviews. A detailed description was provided of how these methods were facilitated in the 
studies, how the collected data was analysed and how each research question was answered. 
A pilot study that implements the methodology proposed in this chapter is presented in the 
following chapter. 
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Understanding Mobile Learning: A 
Pilot Study of the Use of Portable 
Devices in Higher Education 
This chapter discusses a pilot study that examines the plan proposed in the previous chapter 
and determines how far it helps with answering the research questions, especially in 
understanding mobile learning and the factors that help with studying the concept. This 
chapter begins with a description of the study setting. This is followed by a description of the 
data collection, analysis, and the study findings. The discussion of what the study reveals 
about the research questions and analysis methods are presented later in the chapter. 
S.l Pilot study setting and sample selection 
The pilot study was undertaken in October 2005 in a university in the United Kingdom where 
instructors mainly use traditional technologies such as over head projectors (OHPs) during 
lectures; others use laptops to present lecture slides. Students are usually given handouts to 
use during lectures and lab sessions to write down notes and solve exercises. 
S.1.1 Formal settings 
Students were studied in formal settings mainly during lectures. A number of instructors were 
approached via e-mail (Appendix B) to ask for their permission to conduct the study in any of 
their 2nd and 3rd year classes. Permissions from two instructors for two different courses 
(Computer Science and Physics) were granted. After that, students were approached and 
asked to take part in the study. They were also provided with information about the study. 
Students' participation included completing a questionnaire, being observed during lectures, 
installing system monitoring software on their laptops (if they have one) and being 
interviewed. 
Data that reflects students' utilisation of portables in formal settings was obtained through 
observations of students during lectures. The questionnaires also provided a general idea 
about students' utilisation of portable devices in formal settings. Moreover, students' 
portables utilisation in formal settings was studied through log files that were collected from 
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one student's laptop who agreed to install the system monitoring software on his laptop. The 
student's log files were studied by searching for activities carried out in fonnal settings such 
as classrooms. These were determined by comparing the time that appears on the log files 
with the students' timetable to help detennine where the activities have taken place. However, 
in some cases, determining the location was inferred by studying the applications that student 
used and the activities they engaged in. This provided an idea of the location where learning 
activities took place in relation to where they are supposed to be in the timetable. Below is a 
description of the two classes that were studied. 
Computer Course 
The class included 60 students. It ran for two consecutive hours a week with 20 minutes break 
in between. The two lectures were held in two different lecture theatres in the same building. 
The lecture theatres were equipped with both a data projector and an overhead projector 
(OHP). In some sessions the instructor used both projectors. During lectures, the instructor 
used his laptop to project lecture presentations which were also uploaded on the course 
website before the lecture for students to download or print. The lecture slides were uploaded 
as PDF documents with spaces next to each slide for students' notes. Although students were 
not required to print the slides, some did to be able to take notes as the instructor presents the 
course material. The instructor also provided students with handouts that included graphs and 
exercises that were used in each lecture. The material of the handouts was not available in the 
lecture slides. 
During lectures, students would listen to the instructor's illustration, take notes either on their 
handouts or handbooks and solve exercises when required. Usually students were required to 
solve exercises either individually or collaboratively in groups of 2 or 3. The instructor then 
solves the exercise with students on the blackboard. The only portable technologies that 
students had were their mobile phones. 
Physics Course 
The class included 49 students. It ran for two hours a week, scheduled on two different days. 
The lecture theatre was provided with both a data projector and an overhead projector. This 
class was a traditional class where the instructor used the OHP to project transparency slides. 
Students had a handout that included material for the entire course. The handout included 
questions and spaces for students to fill in answers which were provided by the instructor as 
he illustrated a topic. Students were usually asked to copy the answers from the transparency 
slides to the specified spaces in their handouts. The only portable technologies available in 
this class were students' mobile phones. 
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5.1.2 Informal settings 
Students' technology utilisation in informal settings was studied by observing students in the 
library laptop zone while they were using their laptops to engage in different activities. A total 
of 5 students were observed in the library. Students were also observed in the computer class 
before and after the lecture, and during the 20 minutes break between the two sessions. In 
addition, students' utilisation of portables in informal settings was studied through the log 
file collected from a student's laptop by searching for activities carried out in these settings 
which wa determined by comparing the time when the activities took place with the student's 
timetable. 
5.2 Data collection 
The pilot study data was collected through questionnaires, observations, log files and informal 
interviews. Below is a description of the study's data collection. Table 5-1 provides a 
summary of the data collected in this study. 
Table 5-1 Summary of the data collected in the study 
etting Number of Method Total gathered data 
students 
Formal 109 
Questionnaires 3 students 
Observations Four weeks 
Two hours a week 
Computer 60 Log files I student - total 4210 screenshots (a screenshot is 
class captured every minute) in four weeks 
Interviews 1 student: face-to-face (5 instances - 15 minutes) 
Instant messaging software 
(3 instances) 
Questionnaires 2 students 
Observations Three wceks 
Phy ic class 49 One hour a week 
Log files nla 
Intcrviews nla 
Informal 5 
Questionnaires 2 students 
Library 5 Observations 30 minutes each laptop zone Log files nla 
Interviews 5 students: face-to-face (5-10 minutes) 
5.2.1 Que tionnaires 
The re pon e to the questionnaire in this study was generally low. Students in the computer 
cIa were gi en the choice on whether to complete the questionnaire or not. They were asked 
to take a copy of the que tionnaire before leaving the class and return them completed at the 
ne t lecture. 30 tudent took a copy of the questionnaire but only 3 returned them. Similarly, 
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all of the 49 physics class students had a copy of the questionnaire but only 2 returned them. 
Three of the students that were observed in the library laptop zone agreed to complete the 
questionnaire but only 2 returned them. Thus, a total of 7 students out of 79 completed the 
questionnaire in this study. A sample of a completed questionnaire is available in Appendix J. 
5.2.2 Observations 
The students were also observed in formal and informal settings to collect detailed 
descriptions of their utilisation of portable devices in different settings. 
Formal settings 
Students were observed inside the classrooms. The computer class students were observed 
throughout four weeks, two hours a week. The physics class students were observed 
throughout three weeks, one hour a week. 
Informal settings 
The students were observed in two different informal settings: the library laptop zone and in 
the computer class before and after the lecture and during the break between the two sessions. 
Three sets of observations were conducted in the library laptop zone; each lasted for around 
30 minutes. Students were first observed then approached to ask for their permission to use 
the collected data for the study. All students agreed and signed the consent and authorisation 
form. 
5.2.3 Log files 
Only one student from the computer class agreed to install two system monitoring software 
(Boss Everyware and Activity Logger) on his laptop. The log files were collected by meeting 
the student in the university and copying them to an external storage device. In some cases, 
where the student was not available in the university, the files were downloaded from his 
website. A total of 4210 screenshots (a screenshot is captured every minute) were collected 
from the student's laptop over 4 weeks. Around 30% of the screenshots indicated no change 
in activity; some of which captured the screensaver. The file name helped with determining 
when the activities shown in the log files occurred. The file name comprised both the date and 
time. For example, the file name for the screenshot in Figure 5-1 is 051118_095213. The first 
part shows the date and the second shows the time. All screens hots were also time stamped, as 
in Figure 5-1. The log files mostly showed the student's activities in informal settings as the 
student did not use his laptop often during classes. 
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5.2.4 Informal Interviews 
A number of informal interviews were held with the student who agreed to install the system 
monitoring software on his laptop. The interviews were held either face-to-face during the log 
file collection meetings (5 instances each lasted around 15 minutes) or chatting online (3 
instances). The interviews were held after the log files and observations analysis to help with 
clarifying some issues and findings. For example, the interviews clarified how often the 
student uses his laptop, where, when and why. The students that were observed in the library 
laptop zone were also interviewed to clarify some of the issues arising from the observations 
and collect general information about their utilisation of portables in formal and informal 
settings. 
5.3 Data Analysis 
This section de cribes the analysis of the research data that was gathered in this study. 
5.3.1 Que tionnaire analysis 
The questionnaires were e pected to act as a survey that provides information about the 
sample's utilisation of portables in formal and informal settings and help answering the 
re earch questions. However, the questionnaire's response rate was low (less than 10%) 
where the returned que tionnaire did not represent the sample that was observed. Therefore, 
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the responses were not graphically presented but they were analysed as cases to look for 
issues that help answering the research questions. 
The questionnaire consisted of both open-ended and closed questions. A sample of the 
questions is shown in Figure 5-2. The responses were examined to assess students' portables 
utilisation in formal and informal settings, the benefits and limitations of portables' usage for 
learning, and the relationship between context and learning activities especially students' 
patterns of communication inside and outside the classroom, and the impact of instructors' 
technology utilisation on students' technology utilisation. 
Figure 5-2 Sample questions of the study questionnaire 
Q4 - How often do you use your portables in the classroom? 
I. Less than once a week .............................................................................................. 0 
2. Once a week ............................................................................................................. 0 
3. A few days a week .................................................................................................... 0 
4. Everyday .................................................................................................................. 0 
5. Do not use ................................................................................................................. 0 
QS - What are the applications that you use in the classroom? 
I. Word Editor .............................................................................................................. 0 
2. Presentation .............................................................................................................. 0 
3. Spreadsheet ............................................................................................................... 0 
4. Web browser ............................................................................................................. 0 
5. Email. ........................................................................................................................ 0 
6. Calculator ................................................................................................................. 0 
7. Other (Please specify) .............................................................................................. . 
Q7 - Would you like to use your portables more inside the classroom? 
1. yes ............................................................................................................................ 0 
2. No ............................................................................................................................. 0 
If 'Yes' 
Q7.1 - What stops you from using your portables more inside the classroom? 
Q8 - What encourages you to use your portables inside the classroom? 
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5.3.2 Observational data analysis 
Most of the pilot study data were derived from observations of students. The cases in the 
observational data were sampled by analysing all the cases and then choosing a subset for 
inclusion here that illustrated the types of use observed. 
The sampling technique previously discussed in Section 4.3.3 was altered to reflect on the 
data collected in the study. The study included cases where students used portable 
technologies as well as conventional devices (e.g. handouts) to facilitate their learning 
activities. Thus, the cases were categorised based on two properties: the type of device used to 
facilitate learning (whether portable or conventional) and the type of learning this device 
assists (whether mobile or static). This was done by looking up a case to identify the type of 
the device that students used to facilitate their learning. The device would be a portable device 
such as a laptop, PDA or a mobile phone, or a conventional device such as a handout or a 
handbook. After deciding the type of the device, students' learning was analysed using the 
mobile learning properties proposed in Sharples et a1. (2007c) in order to identify the type of 
learning that the device promotes. The properties are: 
1. Learn across space as they take ideas and learning resources gained in one location 
and apply or develop them in another 
2. Learn across time by revisiting knowledge gained earlier in a different context which 
then provides lifelong learning 
3. Move from topic to topic by managing a range of personal learning projects instead of 
following a single curriculum 
4. Move in and out of engagement with technology. 
It is important at this point to re-state that the discussion of the mobile learning properties in 
this thesis builds on the research that Sharples et al. have published to date: (Sharples, 2005; 
Sharples et aI., 2005; Taylor et aI., 2006; Sharples et aI., 2007a; Sharples et aI., 2007c). In 
addition, Sharples et a1. 's (2007c) discussion of these properties did not provide details as to 
how to use them as an analytical tool for studying mobile learning. This made the properties 
open to interpretation; this includes determining which of these should be met for learning to 
be considered mobile. In the discussion in the Findings section (Section 5.4), a case is 
considered mobile when it satisfies all of the four properties or static when it satisfies none of 
them. Section 5.5.2, provides a detailed discussion of the mobile learning properties and how 
the above assumption was reached. 
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As discussed earlier, the properties were argued to be useful to differentiate mobile learning 
from other types of learning activity. This developed four different categories which also form 
the sampling frame for including cases in the Findings section: 
• Portable device - mobile learning 
• Portable device - static learning 
• Conventional device - mobile learning 
• Conventional device - static learning 
The classification helped with separating students' learning that is mediated by mobile and 
conventional devices, which showed how these devices facilitated and impeded students' 
learning practices. 
The pilot study cases were also interpreted using activity theory to analyse the activity system 
of these cases and identify any contradictions that might happen in the system, their impact on 
the system, and how students resolve them. As will be seen, resolving the contradictions in 
the activity systems enables students to use their portables to achieve the objective of the 
activity. Activity theory also helped with understanding the mobile learning properties. This is 
further discussed in Section 6.6.2. 
5.3.3 Log files analysis 
As discussed above, two system-motoring software tools were installed on a student's laptop 
to collect information about his laptop utilisation in different formal and informal settings. 
The collected data consisted of a group of tables (which both software packages created) and 
screen shots (which one of the software packages, Activity Logger, captured). The tables 
provided information about the applications that the student used and when (date and time) 
and how long they were used. The screen shots showed what exactly the student was doing as 
well as the date and time. A sample of some log files and how these helped with determining 
the activities a student carried out is presented bellow. The anonymity of the student was 
considered here by selecting screenshots that do not include any information about the 
student's identity or hiding the parts that may identify the student. 
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During his break 
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Remember - a 3 GHz processor has a clock cycle time of 0.3 ns. 
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and others slower but cheaper. We then need a mechanism to access all of these, 
migrating data to the fast memories if it is being accessed frequently, and to the slower 
memories for longer-term storage. 
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The log tiles analy is concentrated on analysing the captured screen sbots because they 
pro ide a clearer image of the tudent's technology utilisation which could not be accurately 
determined from the table . The table provide information on how long an application was 
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running but they can not detennine whether the application was actually used or was just 
running while the student was using other applications. 
The screen shots were examined visually by inspecting each and filling in a form (Appendix 
G) that includes: date, time, application, purpose and notes. A sample of a completed form is 
shown in Appendix I. The form helped with determining the applications that the student used 
in formal and informal settings. It also helped with studying the student's learning activities 
that span different settings. The physical context where learning activities took place in the 
log files was determined by comparing the time recorded on the screenshot with the student's 
timetable, and supporting that with observational data when this was available. However, in 
some cases, the physical context had to be inferred by studying the applications that students 
used, shown in log files, and the activities that they engaged in. This provided an idea of the 
location where learning activities took place in relation to where they are supposed to be in 
the timetable. Determining the physical context of learning activities in the log files also 
helped with determining the social context. The collected data were then categorised similarly 
to the observational data analysis based on the type of the used device (which is portable in all 
the cases) and the type of learning that the device promotes using the mobile learning 
properties. The cases were also analysed using activity theory similarly to the observational 
data. 
5.3.4 Interviews 
The informal interviews that were conducted with the student that agreed to install the system 
monitoring software on his laptop and the students observed in the library were not formally 
analysed as they were used to provide clarification of some of the issues that were observed or 
found in the student's log files. 
5.4 Findings 
This section discusses the findings of the questionnaires, observational data and log files in 
separate sections to show the type of data each research method provides and how each helps 
with answering the research questions. Cases in this section were also clarified through the 
informal interviews data. 
5.4.1 Questionnaires findings 
As already discussed in Section 5.3.1, because the questionnaires' response rate was low, 
students responses were not graphically analysed but they were analysed as cases that help 
understand learners' activities in formal and informal settings and answer the research 
questions. 
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The questionnaire analysis showed that the students used their portable technologies outside 
the classroom more than using them inside the classroom. Students rationalise that to a 
number of factors. First, the setting of the lecture theatres such as the lack of space and power 
sockets which limited the use of the devices in formal settings. Second, personal preferences 
where students stated that they prefer to use their handouts during class to take notes than 
using laptops for the same purpose (difficult and time consuming) as it is easier and quicker. 
Third, students stated that the unnatural user interface of portable technologies especially for 
taking notes and drawing diagrams limits their utilisation in formal settings as taking notes is 
easier when using pen and paper. Fourth, students clarified that the lecture notes are provided 
in formats that can not be altered (e.g. PDF documents) using the laptops which limited the 
usage of portables for taking notes. The questionnaires showed that the students mainly used 
their portables outside the classroom for searching the Internet, working on essays and 
assignments, communicating with others, and referring to course related materials. 
The questionnaires also showed that the students do not use their portables to communicate 
with others inside the class as they prefer to do that face-to-face to discuss and ask questions 
about the illustrated issues. They also showed that students communicate with others outside 
the class face-to-face to discuss issues illustrated inside the class and to keep in touch with 
friends and family. 
Students also clarified that instructors' portables utilisation did not affect their utilisation of 
the technologies as instructors only used portables inside the class for presenting lecture 
slides. In addition, the tasks set by instructors did not encourage them to use portables. 
The analysis of the questionnaires revealed the need to explore whether or not students use 
their portable technologies inside the class and the reasons behind that. In addition, the 
findings of students' questionnaires should be triangulated with data collected through 
observations and the log files collected from one of the students. Moreover, it is important for 
subsequent studies to investigate if these finding are replicated more widely over a larger 
number of participants. 
Detailed students' questionnaire responses are provided in the table below (Key: CS: 
Computer Science class student, PHY: Physics class student, L: student observed in the 
library). 
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Table 5-2 Information extracted from students' questionnaires 
Theme Subcategory ID Exam...l!Je 
Reasons that stop 
'Too heavy' 
CSI, 'Lack of space in lecture theatres' 
students from using CS2, 'Lack of power supply in lecture theatres/labs' portable inside the Ll 'Laptop's unnatural user interface' Using class 
'Prefer to use notes onp!I£er' portables in 
'Make changes to original copies of notes ' formal cttings 
Reasons that 'Convenience of having all your notes in one CSI, 
encourage students to CS2, place' 
use portables inside 'Having a system personalised to your own 
the class LI needs/preference' 
'Easier and quicker' 
Reasons that stop 
'Lack of power socket' 
students from using CSI, 
'Lack of internet connectivity that is free' portables outside the CS2 
'Battery life' 
U ing class 
portables in 'Convenience to quickly lookup information 
informal 
Reasons that CSI, (PDA)' 
setting 
encourage students to CS2, 
'Do coursework' 
LI, L2, 'Communicate with others' 
use portables outside PHYI, 'Check emails' 
the cia PHY2 'Fun, easy, quick' 
'Ease of use and accessibility to work' 
Positive influences: 
'Eas ier and quicker to copy notes' 
Portables' influence CSI, Negative influences: 
on students' learning CS2, 'Too complicated, requires effort' LI, L2, 'Distracts more than being helpful' practices PHYI , 'Lecture notes are provided in a format that can in formal ettings PHY2 not be altered' 
Portables' ' Lack of space in lecture theatres ' 
influence on 'Lack of power supply in lecture theatres/labs' 
tudent 'LaptoQ's unnatural user interface' 
learning Positive influences: 
practice 'Easy to carry around' 
'Completion and alteration of assignments, 
Portable ' influence CSI, other university work to be done effectively 
on tudents' learning CS2, without being in the university campus' LI, L2, ' Do more research on the Internet' practice PHYI, ' Access information easily' in informal setting PHY2 'Have all your notes with you' 
'Having a system personalised to your own 
needs/preference' 
'Check email' 
CSI. 'Savcd time. 
'Made interactions more frequent' Portables help CS2, 
'Contact via instant messaging about topics 
tudents' LI, L2, 
covered in the class' 
communication PHYI , 
'Ask questions' 
Portable and PHYS2 'Email fami~ and friends - keepir.!.& in touch' 
tudent ' CSI. 
communication CS2, 
Hindered student' LI, L2, 
communication PHYI, 
Not available 
PHYS2 
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CSl, 
Instructors' use of CS2, 
technology given LI, L2, Not available 
students ideas PHYl, 
The impact of PHYS2 
instructors' 
Instructors' actions CSl, 'Provide course material on the Internet' technology 
encourage/require CS2, 'Task set do not require using portables' utilisation on LI, L2, 
students' students'technology PHYl, 'Essays need to be word processed' 
portable use utilisation PHYS2 'Presentations encourage them to use portables' 
Instructors' use of CSl, 
technology CS2, 
prevented/dismounted LI, L2, Not available 
students' portables PHYI, 
utilisation PHYS2 
'Will have to use remote access to my PC at 
home to access old course notes' 
CSJ, 'Use USB thumb drive/internet to handle file 
CS2, storage' 
Laptop LI, L2, 'Would have to use university computers more' 
PHYl, 'Dependence on email would have to be cut' 
The impact of PHY2 'Out of reach with friends' 
'Would not be able to use the Internet for work 
the purposes' 
unavailability 
'All personal information management (PIM) 
of portables functions will have to go back to paper-based' PDA CSI 
'Major impact on general convenience, general 
organisation of my life' 
CS2, 
Mobile phone L2, 'Not so much on my work, but I would find it PRYl, harder to communicate with distant friends' 
PHY2 
5.4.2 Observational data findings 
This subsection includes the findings of the observational data. The cases presented here 
represent small segments of the observational notes that highlight particular instances of 
learning practices and whether learning in these cases is mobile or static. The cases are 
categorised based on the type of the used device (portable or conventional) and the type of 
learning this device promotes (mobile or static) using the mobile learning properties (MLP) 
discussed in Sharples et a1. (2007c). The cases are also analysed using activity theory (AT) 
focusing on a small segment of the case to highlight any contradictions in the activity system, 
their influence on the system and how these are resolved. 
To recap, Sharples et aJ. 's (2007c) mobile learning properties are: 
1. Learn across space as they take ideas and learning resources gained in one 
location and apply or develop them in another 
2. Learn across time by revisiting knowledge gained earlier in a different context 
which then provides lifelong learning 
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3. Move from topic to topic by managing a range of personal learning projects 
instead of following a single curriculum 
4. Move in and out of engagement with technology. 
Portable device - mobile learning 
Case description: 
This case took place in (he library laptop zone. 
• Two students are reading books and they have their laptops in front of them. 
• One of the girls (SI) is using her laptop. She is scrolling down Word document. 
• They are reading from the book that is placed in the middle between them, chatting together 
(laughing sometimes) and typing in the docwnents. 
• S I is reading from the book and then typing. 
• S2 is also reading from the book and typing. 
• After talking to the girls, they mentioned that they are working on a piece of coursework. 
One of them said that she uses her laptop in classrooms to view lecture presentations and 
write down notes. Sbe said that she prefers to have her laptop with her so that she has all her 
documents when she needs them. She also mentioned that baving her laptop will provide her 
access to the technology whenever she need and would not have to search for a PC in the 
university lab or library. 
lnterpretation (using MLP): 
Focusing on one of the students in this case (S I), the student's learning is considered mobile 
because it satisfies all the mobile learning properties. First, the student edited an existing 
document that already had some content and is developing it in another location (library). 
Thus, the student is learning across space because she is working on a piece of coursework 
that has been initiated previously in different locatioo(s) (e.g. home, classroom, etc.). 
The student is also learning across time by revisiting knowledge (the coursework's word 
document) that was gained earlier in a different context. As discussed in Section 3.3, context 
can be the physical location where learning practices take place which in this case is the 
library laptop zone and the previous location where the coursework was edited. The features 
of these location may be different which affects the student's utilisation of portables. Context 
can also be tbe social setting of learning activities which in tbis case may have changed as a 
result of the change of physical location such as a change in the rul.es (read from a book, chat 
with colleague aod type) and roles (ooe reads/one writes/one chats) within the community 
engaged in achieving the object of the activity (working on a piece of coursework). 
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In addition, the student is moving from topic to topic and must have engaged in a range of 
personal learning projects since the last time she worked on the coursework. In between the 
student would normally be engaged in other learning projects. 
The student also moves in and out of engagement with technology as she used it before to 
work on the coursework, has stopped using it and is now using it again to achieve the same 
goal. 
Interpretation (using AT): 
Tn this case, the activity system includes a student (8 I) that is engaged in working on a piece 
of course work (object) using her laptop (tool). The community in the activity system includes 
the student and her colleague and is governed by a set of rules (read from a book, chat with 
colleague and type) and division of labour (one reads/one writes/one chats). The student not 
only uses her laptop to aid the activity, she also uses a book. This case shows that the tool 
(laptop) originally used to carry out the learning activity does not help the student achieve the 
goal on its own. This introduces a secondary contradiction (shown in Figure 5-3) between the 
object (writing a piece of coursework) and the tool (laptop) in the activity system which 
motivates the tudent to u e other tools (books) to be able to resolve the contradiction (Figure 
5-4) and achieve the goal (Figure 5-5). This kind of contradictions, as discussed by Engestrom 
(1987), appears between the components of the activity system and are caused by the 
emergence of new factor , in this case a new tool. 
Figure 5-3 The ca e's interpretation using activity theory 
tudent 
Read from a book, 
chat with colleague 
and type 
Laptop 
tudent and 
colleague 
Complete a given 
piece of 
coursework 
------... ~ ( Outcome 
One reads/one writes/one chats 
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Figure 5-4 The case's interpretation using activity theory (continued) 
Student 
Subject 
chat with colleague 
and type 
Book 
Tool 
tudent and 
colleague 
Read resources 
to help complete 
a given piece of 
coursework 
Complete a given 
piece of 
coursework 
Object ------------+.(~ __ O __ ut_c_o_rn_e __ ~ 
Division of 
labour 
One reads/one writes/one chats 
Figure 5-5 The case's interpretation using activity theory (continued) 
Student 
Subject 
Read from a book, 
chat with colleague 
and type 
Laptop 
Tool 
Student and 
colleague 
Writing a piece 
of coursework 
Complete a given 
piece of 
coursework 
------------•• ['-___ O __ u_tc_o_m_e __ --' 
Learner 
Tbi case was chosen from the data for discussion because it reflects on the kind of activities 
that tudenls pursue in informal settings. This case shows that students use their portable 
devices to aid their learning out ide the classroom. The case also provides information about 
the device that students use in these contexts, which may not necessarily be portable 
technologies. In this ca e, the student used a combination of portable technology (the laptop) 
and a conventional device (a book) to facilitate her learning activity. However, the lack of 
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longitudinal observational data that might provide details on of the students' activities and the 
context of learning activities in multiple contexts affected the interpretation of the case. The 
availability of such data would have helped with understanding the similarities and 
differences between learners' activities in formal and informal settings and the relationship 
between context and learning activities. 
Portable device - static learning 
Case Description: 
This case happened during the computer class while the instructor was illustrating a topic. 
One student (S 1) is using his mobile phone to write something to his colleague (S2) through the 
Messages feature, he doesn't send it, just shows the message to his colleague. The students 
were exchanging comments about a girl. 
Interpretation (using MLP): 
The student's (S I) learning in this case cannot be considered mobile as his activities did not 
support any of the mobile learning properties. In this case, the student is not moving from 
topic to topic by managing a range of personal learning projects as he was continuously 
chatting about the same topic. At the same time, he is not moving in and out of engagement 
with the technology as his engagement was bound to the space and time. Furthermore, neither 
of these activities span time nor space as the student was static and was discussing matters 
that had just happened in the classroom (i.e. about a girl) . However, there is no evidence that 
the student did not discuss the issue before or after the lecture which would cause his learning 
to span space and time and change the state of learning. 
I nterpretation (using AT): 
The activity system in this example consists of a student (subject) who is sharing comments 
about a girl (object) in the classroom with a colleague using his mobile phone (tool). The 
community includes both students and is governed by a set of rules (write comment/read 
comment) and division of labour (one writes comment/one reads comment). 
A secondary contradiction (shown in Figure 5-6), as classified by Engestrom (1987), occurs 
between the rules and the subject components of the activity system. The student (subject) 
ubverts formal education by using his mobile phone to exchange comments with a colleague 
during the lecture. The student in this case changes the activity (chatting with a colleague) he 
is engaged in which also changes the rules (write comment/read comment) and division of 
labour (one write comment/one reads comment) of the community (student and colleague) 
engaged in the activity. In this case, as the observations clarified, the rules in the classroom 
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required students to keep silent, listen to the instructor, take notes and answer when they are 
asked. The community included the instructor and students in the class and the division of 
labour is student/instructor. The student used the mobile phone to silently communicate with 
his colleague by writing texts instead of talking which might disturb others in the class and 
attract the instructor's attention. The student replaced the tool that is usually used for sharing 
comments inside the cia sroom (speech) with a portable technology that allowed him to share 
comments without disturbing others. The mobile phone was used to resolve the contradiction 
and enable communication without breaking the rules of the lecture (Figure 5-7). 
Figure 5-6 The case's interpretation using activity theory 
Students 
Sit, listen and take 
notes 
Speech 
Discussing issues 
Discussing 
personal 
issues 
Object 
Students and 
instructor 
------•• ['-__ O_u_tc_o_m_e_---J 
Division of 
labour 
Student/instructor 
Figure 5-7 The case's interpretation using activity theory (continued) 
Students 
Mobile phone 
Tool 
in tructor 
Discussing issues 
Discussing 
personal 
issues 
Object 
---------•• ['-___ O __ u_tc_o_m_e __ ---J 
Division of 
labour 
Student/instructor 
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This case was chosen for discussion to clarify that portable devices are not only used by 
students to mediate learning in formal settings, but also to subvert formal education. 
Changing the activity that students pursue in formal settings may also create different 
contexts than the lecture format that might be assumed to operate in this setting. The case also 
clarified that even if the device that students use to facilitate their activities is a portable 
device, learning may not be mobile. This is because their learning activities and their 
engagement with the technology, as in this case, was bound to the space and time of its usage 
which started and ended in the class. There was no evidence that this spanned space or time, 
nor other personal learning projects. 
Conventional device - mobile learning 
Description: 
4 students from the computer class are talking about something discussed in the previous lecture 
(another course). They are discussing, looking at a handout and passing it around. When they 
f!Dished the discussion they engaged in other activities such as taking out their handouts and 
handbooks, getting ready for the lecture. 
Interpretation (using MLP): 
Focusing on one of the students in the group, learning is considered mobile because the case 
supports all of the mobile learning properties. The student learns across time as she is 
revisiting knowledge that was introduced in the previous lecture with a different context 
which is a different classroom with a different instructor and different colleagues and may 
have different social features . In addition, the student is learning across space as she is taking 
ideas and learning resources gained in one location (previous lecture theatre) and developing 
them in another. The student is also moving in and out of engagement with technology as she 
was using the handout in the previous lecture and is referring to it again in this lecture. 
Moreover, the tudent moved from topic to topic by managing a range of personal learning 
projects as she was engaged in different activities before arriving to the class, then she 
decided to discuss an issue illustrated previously in the previous class, and then engaged in 
different activities in order to prepare for the current lecture. 
Interpretation (using AT): 
The activity system includes the student (subject) who is engaged in discussion with 
colleagues (object) . Speech is considered the tool that facilitates the learning activity. The 
community includes the student and her colleagues who are engaged in discussion. The 
student al 0 use a handout to share representation and take turns in using it as they were 
pas ing it around during their discussions to refer to issues in the handout or follow what the 
other tudents are talking about. This means that for the student to be able to engage in the 
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discussion she needed to refer to the handout. The community is governed by a set of rules 
(turn taking) and division of labour (one has handout/others have not) . A contradiction 
(secondary) occurs in the activity system between the object (engage in discussion) and 
division of labour (one has handout/ one has not) of the activity system as the student can not 
achieve the goal unless she alters the division of labour (Figure 5-8). The contradiction in the 
activity system is solved when a student passes the handout around for those who need it 
(Figure 5-9) . After resolving the contradiction, the student who asked for the handout will be 
able to successfully discuss the topic or follow otbers' discussions (Figure 5-10). 
Figure 5-8 The case's interpretation using activity theory 
Speech 
Tool 
Student 
Community 
Turn talking Students 
Understanding 
a topic 
------•• ( Outcome 
One has handout/others have not 
Figure 5-9 The case's interpretation using activity theory (continued) 
Handout 
Tool 
Student 
Subject 
Community 
Turn talking tudents 
Pass handout 
around 
Understanding a 
topic 
Object ------+. ( Outcome 
labour 
One have handout/others have not 
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Figure 5-10 The case's interpretation using activity theory (continued) 
Handout 
Tool 
Community 
Turn talking Students 
Topic 
discussion 
Understanding 
a topic 
------•• ( Outcome 
One has handout! others have not 
The case was chosen for discussion here because it shows that students can use conventional 
devices to aid their mobile learning. ]n this case, students' discussions spanned space and time 
as a result of moving from one location to another, discussing an issue, engaging in other 
activities and engaging in and out of use of the handout. The case also showed that 
conventional de ices can be used to facilitate discussions and share representation. 
Conventional device - static learning 
At the beginning of the analysis, it was expected to find some cases where learning is static 
when students used conventional devices to aid their learning. However, in most of the cases 
student used their handouts to refer back to issues that were discussed previously which 
made their learning using these devices mobile. This issue is discussed further in Section 
5.5.2 . 
5.4.3 Log files finding 
This sub ection di cusses the log files' findings that were collected from one student's 
(computer cIa s) laptop. The ca es are categorised and analysed similarly to the observational 
data case . The ca e descriptions are extracts from the notes that were filled in the screen 
shots' analysis forms (Appendix I). Classifying students' learning as mobile or static was 
done after filling the log file analy is heets where the student's activities were compared 
again t his timetable to determine whether these took place in formal (e.g. classroom, lab) or 
informal (e.g. home or omewhere in the university) settings. This also helped tracking the 
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continuity of the student's learning activities In multiple contexts which helped with 
classifying his learning as mobile or static. 
Portable device - mobile learning 
Case Description: 
Durin2 a lab session 
9:43 The student opens his laptop and tries to connect to the university wireless 
network 
9:46 The student opens a simulator's web page 
9:47 He is readinK an email 
9:52 He starts the simulator and opens up an existing text document which includes 
a coursework's exercise and some text he written regarding the coursework 
and the simulator 
9:54 The connection failed. The student is connecting to the university wireless 
network again 
9:57 He is using the simulator, checking the results with the text file contents, and 
copying the results to an excel sheet 
10:07 He opens and alters a coursework document which was created and edited in 
the last few days 
10:14 He goes back to the pasted data in the excel sheet, works on the simulator 
again and read from a website 
10:28 - 10:50 He is reading through an assignment - related to the simulator 
Durin2 his break 
II :04 He is going through lecture notes and writinK comments 
II :38 He is writing in a text file (To do) a task that he needs to accomplish 
11 :41 He is browsing the internet 
11 :46 Reads through tbe assignment sheet altered above 
Durin2 a lecture 
12:04 He is going through some lecture slides 
12:09 He opens the course's website to download some revision material 
12:20 - 12:55 Opens the lecture notes, going through them and using the simulator 
During a lab session 
13 :38 He is viewing the downloaded revision material 
13 :58 - 14:08 Reading an online journal paper 
Interpretation (using MLP): 
The student's learning in this case is considered mobile as he learnt across space by working 
on an exi ting cour ework document that the log files showed that he created and edited in the 
previous few days. The student also learnt across time as he revisited knowledge that was 
gained earlier (coursework document) in a different physical context. The social context of 
the activity may have also changed because of the change in the physical location. He also 
moved from one topic to another by managing a range of personal learning projects where the 
log files showed that the student u ed his laptop to carry out a number of activities during lab 
sessions, breaks and lectures. The topics that the student was engaged in were determined by 
the acti ities hown in the log files. In this case, the student was managing a range of 
activitie throughout his movement across space. These activities also helped in identifying 
110 
Understanding Mobile Learning 
the different personal learning projects that the student was canying out (e.g. solving a 
coursework exercise using a simulator, browsing the Internet, checking his emails). The 
student also changed his engagement with the technology as he moved between classes. 
Interpretation (using AT): 
The discussion here focuses on a segment of the case discussed above. The activity system 
includes the student (subject) who is using his laptop (tool) to go through another course's 
revision material (object) while being in a lab session. The community engaged in the activity 
involves the student and is governed by a set of rules (read the revision material , read a paper) 
and division of labour (learner). The log files showed that the student subverted formal 
learning by going through another course's revision material during a lab session. This was 
determined by comparing the student's activities in the log files with his timetable to 
determine what activities he pursues during classes, lab sessions and breaks. The student's 
action introduced a contradiction (secondary) in the activity system as he was not following 
the rules in the lab session; he was expected to solve a lab sheet. This also changes the rules 
(listen to the instructor's illustration, and solve lab sheet) and the division of labour 
(student/instructor) of the activity of engaging with the instructor's illustration. The student 
acted as if he was following the rules by being in the lab and being engaged with his laptop . 
He u ed his laptop as a tool that enabled him to achieve his own goal without appearing to 
break the rules oftbe class (Figure 5-11 and Figure 5-12). 
Figure 5-1 t The case's interpretation using activity theory 
tudent 
in tructor' 
iIIu tration, and 
olve lab sheet 
Laptop 
Tool 
Going through 
another course's 
revision material 
Develop 
understanding of 
a topic 
Object ------------.~ (~ __ O __ ut_c_o_m_e __ ~ 
Community 
tudent and 
instructor Student/instructor 
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Figure 5-12 The case's interpretation using activity theory (continued) 
Laptop 
Tool 
Student 
Going through 
another course's 
revision material 
Dcvelop 
understanding of 
a topic 
Object ------.~ ['--__ O_u_tc_o_m_e_---J 
Listcn to the 
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iIIu tration, and 
solve lab sheet 
Community 
Students and 
instructor Student/instructor 
This case was chosen for discussion because it illustrates that portable devices enable students 
to create contexts that the students using conventional devices could not create. In this case, 
the student could carry out activities and access learning resources that the students using 
conventional devices could not carry out or access. It was the existence of this kind of 
example that enabled the log files to be a useful tool that provide detailed descriptions of 
students' learning activities that take place in different formal and informal settings. They also 
provided longitudinal data about the leamer's activities in these contexts. The lack of 
observational data, e pecially in informal settings, affected the analysis of the context of 
learning activities and thus investigating the relationship between context and learning 
activities. 
Portable device - static learning 
Case description 
This case happened during the student's break in the students' common room. 
The student is browsing a website that includes people's comments about some issues. The log 
files showed that the student did not visit the website again. 
Interpretation (using MLP): 
The student's learning in this case is considered static as it does not support all of Sharples et 
al.'s (2007c) mobile learning properties. The student did not learn across space or time since 
hi learning tarted and ended while he was in the same space. In addition, the case shows that 
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the student in that instance did not move from one topic to another as the student was only 
reading the comments posted on a website. The log files clearly showed the student's 
activities which might not be obvious when observing students. Therefore, the student in this 
case did not move from one activity to another and did not manage a range of learning 
projects. Moreover, the student did not move in and out of engagement with the technology. 
Interpretation (using AT): 
The diagram shows the activity system of the case where the student (subject) is using his 
laptop (tool) to read comments that are posted on a website (object). The community 
comprises of the student himself and is governed by a set of rules (read, go through online 
posted comments) and division of labour (learner). The community of this learning activity 
does not include the writers of the comments as these do not share the subject's main 
objective which is developing his understanding of a topic to solve a technical problem. The 
contradiction here is a tertiary contradiction (shown in Figure 5-13) which, as discussed by 
Engestrom (1987), occurs between the existing activity system and its culturally more 
advanced form and is caused by the object/motive of the new form of the activity which 
challenges the object/motive of the dominant activity. In this case, the object of the new form 
of the activity is finding a solution to a technical problem (the student not knowing about the 
topic) . This motivates the student to resolve the contradiction by looking for a solution for the 
technical problem by browsing the web and reading other people's opinions and comments 
posted on a website (develop his understanding about that topic). This is shown in Figure 
5-14. 
Figure 5-13 The case's interpretation using activity theory 
Read, go through 
other'S comment 
Laptop 
Tool 
II 
Community 
tudent 
Find a solution 
to a technical 
problem 
Develop 
understanding of 
a topic 
Object ------------+.(~ __ O __ u_tc_o_m_e __ ~ 
Learner 
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Figure 5-14 The case's interpretation using activity theory (continued) 
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The case was chosen to illustrate that portable devices not only aid mobile learning, but also 
static learning. However, in thi case, the student's actions were isolated from the other 
activities that he wa engaged in which made his learning in that instance static. But, if the 
case included the activities that the student was doing before and/or after reading the 
comments posted on a website, his learning would be considered mobile as he might have 
been reading to solve a problem he encountered previously. This case raises an issue 
regarding the definition of static and mobile learning which will be discussed in Section 5.5.2. 
5.4.4 Interview findings 
The findings of the informal interviews with the student that agreed to install the system 
monitoring software on his laptop helped in clarifying some of the issues that were observed 
or found in the log files. They mainly helped in providing a general idea about the student's 
utilisation of his laptop which helped with analysing the log files. For example, the student 
clarified that he rarely uses his laptop during lectures to take notes as it is easier for him to 
write down his notes and that he usually draws diagrams which is time consuming when using 
a technology. He also clarified that he usually uses his laptop outside the lecture theatres as a 
result of the lack of space and power supply inside the lecture theatre. This supports the log 
files finding where most of the student's activities were found to be carried out outside the 
class when the time where these activities were accomplished was compared with the 
student's timetable. The questionnaire also showed that he uses his laptop for accomplishing a 
wider variety of activities outside the classroom than using it inside the class. He also 
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mentioned that he uses his laptop outside the class to check emails, browse the Internet and 
work on course related projects which were also found in the log files. 
5.5 Discussion 
This section discusses the limitations of the study and the issues it raised. This is followed by 
a discussion of what the analysis revealed about the research questions. 
5.5.1 Methodological issues 
The pilot study revealed that some changes should be introduced to the design of the study for 
more efficient data collection and analysis. First, students' questionnaire response rate was 
low; this can be improved by administering the questionnaires in future studies by giving 
students the time to complete them at the beginning/end of the lecture instead of asking them 
to return them in later lectures. 
Second, a problem that was encountered while analysing the observational data is the lack of 
adequate detail in the description of the cases. The observational notes would have been more 
useful in the analysis, especially understanding mobile learning, if they provided in-depth 
detail about students' learning activities that took place in and across formal and informal 
settings. In addition, having detailed descriptions of the context of learning activities, 
especially in informal settings where the researcher is not able to observe learners' practices, 
would have helped with understanding learning activities and context and the relationship 
between them, which this thesis aims to study. For example, in the study, having more 
detailed description of the learning activities that took place in informal settings would have 
helped with understanding the differences between context in formal and informal settings 
and how this affects students' practices in these settings. To solve this problem for future 
studies, more efficient ways to collect the observational data should be introduced such as 
video recording the lectures. This requires getting students' authorisation and avoiding video 
recording those who would not wish to be video recorded by asking them not to sit in front of 
the video camera. Video recording lectures will provide a baseline for referring back to 
unclear points that may arise in the observational notes. 
The pilot study also showed that collecting log files from students' laptops is an effective data 
collection method because it provides details about students' learning activities that the other 
research methods (e.g. observations, questionnaires and interviews) could not provide, such as 
in-depth detail of students' learning activities in formal and especially informal settings. The 
study also showed that log files can be used to obtain longitudinal data about learners' 
activities in multiple contexts which aids studying mobile learning. However, the log files 
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collected in this study were from one student only. Having log files from multiple participants 
would have helped with getting a broader idea about students' learning activities in different 
settings and thus deeper understanding of mobile learning and the relationship between 
context and learning activities. Subsequent studies were planned to collect log files from 
multiple participants. 
Another problem that was faced when analysing the log files was the lack of observational 
data, especially in informal settings, that supports the learner's activities in these contexts and 
data about the context of these activities. These were essential to understand the learner's 
activities shown in the log files and understand the relationship between context and the 
learning activities. Thus, subsequent studies will aim at observing students in both formal and 
informal settings. 
The log files also showed that studying mobile learning requires studying students' portables 
utilisation in different settings. According to Sharples et a1. (2007c), one of mobile learning 
properties is that learners move from topic to topic by managing a range of personal learning 
projects. However, the study revealed that the topics that students are engaged in cannot be 
easily identified over time and they cannot clearly identify students' learning projects. For 
example, in the observational data analysis it was not clear when students move from topic to 
another even when students moved across space as they may keep working on the same topic 
while they are moving across these spaces. Log files were helpful in identifying a solution for 
that as they clearly showed students' activities which also provide a clear picture of the topics 
that students are engaged in. Log files were also helpful in terms of tracking students' 
activities over time which helped in determining students' learning projects thus determining 
whether or not students' learning is mobile. This issue is further explained in the next 
subsection. Moreover, the log files helped with understanding the definition of context that is 
suitable for studying mobile learning and the relationship between context and learning 
activities. As will be seen in the next section, understanding context helped understanding the 
mobile learning properties. 
5.5.2 Analydcal problems 
The pilot study revealed some limitations of the approaches used to analyse the data. 
Following is a discussion of these limitations and how they could be minimised. 
Reflections 0" the use of activity theory 
The pilot study showed that using activity theory helps with understanding learning activities 
and investigating the contradictions that occur in these activities, how students handle them 
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and their impact on the activity. Resolving the contradictions in the activity systems helped 
students to use their portable devices to achieve the objective of the activity. The study also 
clarified that collecting in-depth data about students' learning activities in different contexts, 
including information about the context of learning activities, enables studying the similarities 
and differences between learning activities that take place in formal and informal settings. 
This helps to understand the relationship between context (physical and/or social) and 
learning activities which this thesis aims to investigate. At this stage, the lack of detail about 
learners' activities in informal settings, which would complement their activities in formal 
settings, hinders drawing the similarities and differences in learners' activities that take place 
in these contexts. 
Reflections on the mobile learning properties 
The mobile learning properties discussed in Sharples et al. (2007c) were used in the pilot 
study to classify learning in the cases as mobile or static. The properties were helpful as an 
initial step to understand mobile learning. They provided an insight into the factors that 
differentiate mobile learning from other types of learning activity. However, the initial 
analysis showed that these properties require deep interpretation because it was not obvious 
whether satisfying one criterion is sufficient for studying mobile learning, or if all the four 
properties need to be satisfied, or whether some combination is necessary. At the beginning of 
the analysis, learning in a case was considered mobile when the case satisfied at least one of 
the mobile learning properties and static when it did not satisfy all the properties. However, 
this approach proved to be problematic as learning in almost all the pilot study cases was 
classified as mobile, even the cases where students' learning started and ended while they 
were in the same location, which intuitively makes their learning static. The only case where 
students' learning Was considered static was a case where a couple of students used a mobile 
phone to subvert formal education by writing comments to each other during the lecture. 
Learning in this case was considered static because it did not support any of Sharples et al. 's 
(2007c) mobile learning properties. However, it was not clear whether students have 
discussed the matter in other contexts which would have helped in determining whether they 
learned across space and time (Sharples et a1. 's (2007c) mobile learning criteria I and 2). This 
would re-classify learning in this Case as mobile. The initial analysis showed that satisfying a 
single property could not classify mobile and static learning. 
In addition, the properties were found to be interrelated where some properties occurred as a 
consequence of others which also made some cases satisfy more than one property and it was 
not obvious which properties are more important for classifying mobile learning than others. 
Furthermore, the broad approach in some details of interpretation needed to be changed to 
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count for things that happen in a significant way. For example, in this pilot study, students 
were considered to be moving in and out of engagement with technology by simply focusing 
and looking at their portable devices and then looking away while being in the same location. 
Similarly, students were considered moving from topic to topic by engaging in multiple 
activities at the same time while still being in the same physical location such as using their 
portables to write notes and chat with colleagues during a lecture. Moreover, there were some 
border line cases which could not be easily classified as mobile or static as it was difficult to 
determine which properties these cases satisfy. 
It was also found that the mobile learning properties proposed in Sharples et a1. (2007c) not 
only apply to mobile learning, they also apply to traditional education as students move 
between classes, learn at home and in the library by managing a range of personal learning 
projects and use portable and/or conventional technologies to aid their learning. This is based 
on the understanding that mobile learning occurs as a result of carrying out learning activities 
in different physical locations. The data analysis also showed that mobile learning not only 
happens when portable devices were an aid to learning, it can also happen when traditional 
devices, or a mixture of portable and conventional devices, are used to aid students' learning. 
Therefore, it is important to study students' mobile learning that is mediated by conventional 
devices which also might reveal important advantages and disadvantages of both devices 
when used to aid students' learning. 
All the above issues led to a conclusion that for the empirical work in this thesis the mobile 
learning properties need to be reformulated to help in classifying learning in the case studies. 
This section discusses how these properties should be used to interpret the case studies by 
discussing each of the framework's criteria and proposing some changes that will help better 
distinguish these types of learning. This will also reveal the relationships between these 
criteria which will help in deciding which of these needs to be satisfied for students' learning 
to be considered mobile. But first, here is a discussion of some of the framework's 
terminologies to solve some ofthe ambiguities these might cause. 
General Points about terminology 
Ideas. knowledge and learning resources 
In the mobile learning criteria proposed in Sharples et a1. (2007c), students' learning is 
considered mobile when they develop ideas and learning resources across space in the first 
criterion, and revisit knowledge across time in the second. The researchers referred to ideas, 
knowledge and learning resources as means for students' learning across space and time. 
These terminologies are clarified here to detail how they were understood in the study. 
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First, knowledge and ideas are neither tangible nor mobile, but learning resources are both 
tangible and portable as students can carry them around to be used to aid their learning across 
space and time. This shows that learning resources are viewable empirically while ideas and 
knowledge are not. Second, ideas and knowledge may be misinterpreted. To solve this, 
referring back to constructivism helps understanding the concept of ideas and knowledge and 
how these aid students' learning. Constructivism is a theory of learning which claims that 
students construct knowledge rather than just receive and store knowledge from lectures and 
books. This means that each learner recursively constructs a personal version of the received 
knowledge based on knowledge (facts, ideas and beliefs) that he/she already has (Papert and 
Harel, 1991). This shows that both ideas and knowledge are important for students' 
knowledge construction and they should not be separated as in the mobile learning properties. 
Therefore, in the first criterion ideas will be replaced by knowledge as they can be considered 
a subset of students' knowledge. However, should students take knowledge and learning 
resources gained in one location and apply or develop them in another for learning to be 
classified as 'mobile'? How will it be determined that students referred back to knowledge 
since this is not viewable empirically? If referring back to knowledge is sufficient for 
students' learning to be considered mobile, then, from a constructivist perspective all learning 
must be considered mobile as learners always refer back to and develop what they already 
know. This was also found in the pilot study data analysis as learning in most of the cases was 
'mobile'. For example, when an instructor illustrates a new set of handouts, the contents of 
the handout are in one way or another related to what was previously described in earlier 
lectures as all lectures will be interrelated to serve the aim of the course. Students in these 
cases are using their knowledge and ideas to understand the new topic, even if they are not 
referring back to any physical resources. Therefore, for empirical reasons, learning resources 
can be considered only as the knowledge that is formulated as some tangible means such as 
notes, books, video, etc. This ensures that students return back to some tangible resources to 
gain knowledge and develop it across space. This conceptualisation of learning resources is 
reviewed in Section 6.6.2 to clarify what learning resources should encompass which also 
helps with understanding and conceptualising mobile learning in this thesis. As a result, based 
on the discussion above, the first mobile learning criterion proposed by Sharples et a1. (2007c) 
can be altered to consider students learning across space by taking learning resources gained 
in one location and applying or developing them in another. The same applies to the second 
criterion as students can be considered learning across time when they revisit learning 
resources gained earlier. 
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Context 
Sharples et al. (2007c) use context as a mean for classifying students' mobile learning. They 
argue that students' learning can be considered mobile when they revisit learning resources 
gained earlier in a different context. As discussed in Section 3.4.3, context is considered one 
of the key concepts of activity theory. Engestrom (1993) sees context as the activity system 
which integrates the subject, the object and instruments (material tools as well as signs and 
symbols) into a unified whole. His definition of context enables understanding human 
activities in terms of the relationship between the individual and the tool used, and the 
influence from the social grouping that the subject belongs to. Different conceptions of 
context in social and technological research have also been discussed in Section 3.3. The 
discussion showed that the conceptions of the term context tend to separate the physical 
features of the environment where learning takes place and the social setting of the learning 
activities. A question was also raised in Section 3.4.3 about which understanding of 'context' 
is most useful to study mobile learning. Here is a discussion of whether anyone of these 
conceptions is sufficient for studying mobile learning or both are required. 
The first conception implies that the context of learning activities changes as students change 
their location, which is also a requirement of mobile learning. This conceptualisation of 
context, as different locations, is sufficient for students' learning to be considered mobile. 
However, it discards the social context caused by carrying the learning activity in that specific 
location which may affect the learning activities. This was also found in this study as the lack 
of details about the social context affected the understanding and analysis of the case studies. 
The second conceptualisation implies that the context of learning activities changes when 
there is a change in the social setting of the learning activity that the students pursue. This can 
be as a result of a change in the social features, including the rules and roles that govern the 
community engaged in the learning activity. But what if changes occurred in the rules and 
roles of the community engaged in the learning activity, without a change in the location 
where learning activities take place, which is a requirement of mobile learning? Can students' 
learning be considered mobile? For instance, two students were in the classroom and listening 
to the instructor, and then they started discussing some issues illustrated earlier using their 
handouts. In this case, the social context of learning activity has changed as a result of the 
change in the activity pursued which caused changes in the rules and roles of the community 
engaged in the activity. Students in the case are referring back to learning resources gained 
earlier (a few minutes ago); however they are still in the same place. Can student's learning 
be considered mobile? Students' learning in this case cannot be considered mobile as a 
requirement of mobile learning is that students carry out their learning activities in multiple 
locations. This also raises the question if students' learning is considered mobile when they 
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revisit learning resources gained in one location and apply or develop them in the same 
location but in different times after experiencing different locations too? In this example, the 
physical context is unchanged, but the social context may be different as a result of changes in 
the social setting. This issue can be further investigated in subsequent studies. 
Therefore, based on the discussion above, context in this research is considered as both the 
physical and social setting of learning activities as both are important to understand learning 
activities. This answers a question that was raised in Section 3.3 about which conception of 
context is best for this field of research. The conception helps with considering not only the 
physical factors that influence learning activities but also the social factors. Consequently, 
from this point onwards, context is considered as the combination of the physical (location) 
and social (rules and roles of the community engaged in the learning activity) contexts of 
learning activities. This also influences the understanding of the mobile learning properties 
(especially the first and second) where 'location' and 'context' are considered the key factors 
of these properties. This is discussed further below. 
Sharples et al.'s (2007c) mobile learning properties discussion 
Below is a discussion of the mobile learning properties proposed by Sharples et al. (2007c). 
Each of the four criteria is discussed separately and relationships between these are sought to 
determine which criteria should be met for students' learning to be considered mobile. 
J. Learners learn across space as they take ideas and learning resources gained in one 
location and apply or develop them in another 
As discussed above, students will be considered learning across space when they take 
learning resources gained in one location and apply or develop them in another. This criterion 
is problematic when interpreting 'gained in one location and apply or develop them in 
another '. This can be understood as learners being in two (a) physically different locations or 
(b) different contexts. Which of these interpretations is sufficient for students to be considered 
learning across space? The first interpretation requires students to take learning resources 
gained in one location and apply or develop them in another. This ensures that students' 
learning spans different physical locations as they move from one location to another which 
also distinguishes mobile learning from any other form of learning (Sharples, 2005). In 
addition, learning across different physical locations may result in learning across social 
contexts as a result of the changes in the social context of learning activities in these 
locations. This supports the notion of context discussed previously. Therefore, the first 
interpretation shows that changing locations is sufficient for students to be considered 
learning across space. The second interpretation requires students to apply or develop learning 
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resources in two different contexts. Context, as discussed above, should be considered as the 
combination of the physical and social contexts of learning activities. This ensures 
considering the social factors that influence and are influenced by learning activities that take 
place in different physical locations. Therefore, this criterion can be altered to consider 
students learning across space when they revisit learning resources gained in another context. 
Because Sharples et al. (2007c) did not provide details on how to interpret the mobile learning 
properties, this made them open to interpretation. Thus, analysing the first criterion, supported 
by the experience of using the criterion to analyse the data in this study, showed that learning 
across space causes learning across time. This is because a requirement of mobile learning is 
that learners' activities take place in different physical locations which also causes their 
learning to take place at different times too. Changes in the physical location also lead to 
students engaging in different activities that aid a range of personal learning projects and 
changes students' engagement with the used device. This implies a relationship between 
space, time, students' activities. and students' engagement with their devices which are also 
the factors that control the first, second, third and fourth criteria. As a result, satisfying the 
first criterion automatically satisfies the three other criteria which means that satisfying the 
first criterion is sufficient for students' learning to be considered mobile. 
2. Learners learn across time by revisiting knowledge gained earlier in a different context 
which then prOVides a framework for a lifetime of learning 
As discussed above. students can be considered learning across time by revisiting learning 
resources gained earlier to aid their learning. This criterion also links time to 'context'. As 
discussed in the terminology section above, studying mobile learning requires considering 
both the physical and social contexts of learning activities. Revisiting learning resources that 
were gained earlier (learn across time) in a different context implies that students are learning 
across space by engaging in learning activities in different physical locations and considering 
the social context of learning activities. This shows the relationship between time and space, 
which are the factors that control the first and second criteria. Time and space are also 
considered a subset of context focusing on where and when students' revisit learning 
resources. Thus. learning across different physical contexts implies that students may 
experience different social contexts as well because each location has a different social 
context. In addition, the social context of the same location may change each time students 
experience engagement with this location. This issue is further investigated in the subsequent 
studies. 
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As a result, the first and second criteria can possibly be joined considering students to learn 
across context when they revisit learning resources that were gained in another context; 
considering context as the physical and social setting of learning activities. In addition, when 
students are learning across context they will be moving from activity to another, and moving 
in and out of engagement with the learning resource. This implies a relationship between 
time, space, students' activities, and their engagement with devices which changes as a result 
of students' movement across space. These are also the factors that control the first, second, 
third and fourth of the mobile learning properties. 
In this criterion Sharples et al. (2007c) also argue that students learn across time when they 
refer back to knowledge (changed to learning resources) gained throughout the years, which 
means that when a student is referring back to learning resources gained a long time ago, he 
can be considered learning across time as the context would be different. But, what if a 
student is referring back to learning resources gained a few minutes or hours ago, if he has 
changed his location since? Can the student be considered learning across time? In this case 
learning is considered mobile because the student has been moving through different contexts. 
The second criterion's discussion showed that it is interrelated with the first criterion and can 
possibly be joined as one criterion because for studying mobile learning a case only satisfies 
the second criterion when it satisfies the first criterion. This also led to satisfy the two other 
criteria (criteria 3 and 4) which as discussed in the first criterion are consequences of that 
criterion. This means that satisfying the merged criteria (first and second criteria) is sufficient 
for students' learning to be considered mobile. 
3. Learners move from topic to topic by managing a range of personal learning projects 
instead offollowing a single curriculum 
Sharples et al. (2007c) argue that for learning to be considered mobile learners should move 
from topic to topic by managing a range of personal l~arning projects instead of following a 
single curriculum. This raises a question about what are topics and personal learning projects. 
How can they be determined when observing students or examining their log fi1es? 
First, topics. What is a topic? Is it something that a student is doing? When can it be 
determined that a student is moving from a topic to another? Do students need to move from 
topic to topic across space and time? What if students moved across space and time but still 
choose to keep working on the same topic? In addition, since topics are not viewable 
empirically, how it can be determined that students moved from a topic to another? The log 
files analysis showed that students' topics can be determined by looking at the activities they 
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are engaged in. Log files provided a clear way to determine students' topics which are more 
difficult to determine when observing students. Therefore, for empirical reasons, this thesis 
looks at the practices that students pursue across space (and therefore time) instead of looking 
for topics, which might not be obvious. This improves the way learning is classified. This 
criterion also shows a relationship between space, time and engagement with devices which 
also changes as a result of students' movement across space. These are also the factors that 
control the first, second and fourth criteria of Sharples et a1.'s (2007c) framework. 
Second, personal learning projects. What is a personal learning project? How can it be 
determined when observing students or examining their log files since it is not viewable 
empirically? The log files analysis showed that personal learning projects can be determined 
as patterns of students' activities over time. Therefore, students' personal learning projects 
can be determined by looking at their activities over time. But what is the difference between 
students' personal learning projects and other learning projects? All students' learning 
projects can be considered 'personal' learning projects, even their formal education, since it is 
a project they have chosen to engage in. 
The discussion showed that the third criterion needs to be reformed considering: 
1. Students' activities instead of topics as they are viewable and can be easily tracked to 
determine the different personalleaming projects that students are engaged in. 
2. Personal learning projects can be inferred as patterns of students' activities over time. 
3. Remove 'instead of following a single curriculum', as students' formal learning is a 
personal learning project. 
The discussion also showed that a case needs to satisfy the first, second, third and fourth 
criteria for students' learning to be considered mobile. 
4. Learners move in and out of engagement with technology 
Sharples et a1. (2007c) argue that students should move in and out of engagement with 
technology for their learning to be considered mobile. What if they used conventional devices 
instead of technology? Can their learning be considered mobile? The pilot study showed that 
students' learning can be mobile even if they use conventional devices (e.g. handouts) to aid 
their learning. For example, in traditional learning, students usually use conventional devices 
(e.g. handouts) to aid their learning and still their learning can be considered mobile as it 
satisfies all of the mobile learning properties. This means that for students' learning to be 
considered mobile it is not necessary to use any type of technology as long as there is some 
124 
Understanding Mobile Learning 
sort of learning resources that can be used to aid students' learning across context which 
distinguishes mobile learning from any other fonn of learning. 
This criterion also raises the issue of deciding when a student is considered moving in and out 
of engagement with devices. Should the time between students' engagement in and out be 
long or short? For example, a student may be looking at the computer monitor, then looking at 
a handout, and then looking at the monitor again in just a few minutes. Can this be considered 
as moving in and out of engagement with devices? In this case the student is already static, 
even if helshe is moving in and out of engagement with the devices. And since one of the 
requirements of mobile learning is that learners learn across space and time, therefore, 
moving in and out of engagement with devices should only be considered when it spans 
space, time, and engagement with multiple activities as students continuously use their 
devices to refer backward and forward to learning resources. These are also the factors that 
control the first, second and third of the mobile learning properties discussed by Sharples et 
a1.'s (2007c). 
The discussion of this criterion shows that the fourth criterion needs to be refonnulated to 
consider learning resources available on conventional or portable devices instead of 
technology as mobile learning was shown to occur even when students use conventional 
devices. It also shows that the other three criteria need to be satisfied for students' learning to 
be considered mobile. 
Summary 
The discussion of Sharples et al. 's (2007c) mobile learning properties showed that these 
properties need to be refonnulated to classify mobile and static learning. The discussion also 
supported the fact that these properties are interrelated with each other. Therefore, for 
students' learning to be considered mobile, first, a case should satisfy the first criterion which 
is taking learning resources gained in one context and applying or developing them across 
different contexts. The discussion showed that there is a relationship between space and time 
as when students are learning across space they will inevitably be learning across time too. 
Similarly, when students are learning across time by revisiting learning resources they should 
have been moving across space as mobile learning occurs as a result of students' movement 
across space. Therefore, when a case satisfies the first criterion it will inevitably satisfy the 
second criterion and when a case satisfies the second criterion it should satisfy the first 
criterion too. The discussion also revealed that the first and second criteria can be joined to 
consider students learning across context (physical and social) when they revisit learning 
resources gained in another context. This also leads to students moving from activity to 
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another by managing a range of personal learning projects which can be determined by 
looking at students' activities over time. And, students will automatically be moving in and 
out of engagement with the used devices (portable or conventional) as a consequence of their 
movement across different physical locations. 
The above discussion showed tbat for students' learning to be considered mobile their 
learning should support all of Sharples et a!. 's (2007c) criteria. This can be ensured by 
satisfying the altered first criteria as it guarantees that all the other criteria will be 
automatically satisfied. The table below contrasts Sharples et al. 's (2007c) mobile learning 
properties and the modifications proposed above which need to be introduced to better 
implement these properties. 
Table 5-3 harpIes et aJ. s (2007c) mobile learning properties vs the proposed 
modification 
Sharples et al.'s mobiJe learning criteria Proposed modifications 
Using learning resources to aid students' learning. 
Learn across space a they take ideas and 
learning re ource gained in one location Consider context instead of location to account for 
and apply or develop them in another both the physical and social settings of learning 
activities. 
Using learning resources to aid students ' learning. 
Learn acros time by revisiting knowledge Consider context to be the combination of the physical 
gained earlier in a dilTerent context which as well as social setting of learning activities. 
then provides a framework for a lifetime of 
learning 'time' as long as a student is changing his/her 
physical location and move from activity to another 
by managing a ral!&e of personal learnin~J)ro.iects 
Consider students activities instead of topics as they 
are more obvious empirically. 
Move from topic to topic by managing a Personal learning projects can be inferred as patterns 
range of per onallearning projects instead of activities over time. 
of following a single curriculum 
Remove 'instead of following a single curriculum' 
considering students' formal education a personal 
learning project. 
Consider learning resources available on a variety of 
portable and conventional devices instead of just 
Move in and out of engagement with technology 
technology Students' engagement in and out of devices should 
span space, time and engagement with multiple 
activities 
Therefore, Sharpie et al.'s (2007c) mobile learnjng properties can be reformed to consider 
students' learning mobile when they revisit learning resources and apply or develop them 
acro different contexts (physical and social) by managing a range of activities that 
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cumulatively aid their personal learning projects and consequently change their engagement 
with the used devices. Students' learning will be considered static when a case does not 
satisfy all these criteria. 
For subsequent studies, the reformation of the mobile learning properties will be used to 
classify learning as mobile or static. In addition, students' mobile learning can be further 
explored by considering students' utilisation of portable devices in informal settings (e.g. 
library, home, etc). This can be studied through students' interviews and observing them in 
different informal settings. The interviews data can be validated by looking for evidence in 
the observations, students' outcome (coursework, assignments, etc) and students' log files to 
check whether they referred back to learning resources gained earlier in different contexts and 
to determine the type of technology (if any) they used to accomplish these outcomes. 
5.5.3 Discussion of the research questions 
The pilot study revealed some answers to the research questions. It also revealed the 
importance of studying some issues that were not studied in the pilot study. 
Questions I: 
What is mobile learning? 
The study helped with understanding mobile learning and the factors that define the concept. 
It showed that context is an important factor for studying mobile learning considering it as the 
combination of both the physical and social settings of learning activities. The study also 
showed that mobile learning can be studied by investigating students' learning activities that 
take place in different contexts. 
Question 2: 
How do students in HE utilise portable technologies informal and informal settings? 
Students in the study used three types of portable devices: handouts, mobile phones and 
laptops in both settings. 
First, handouts. The pilot study did not aim at studying students' utilisation of handouts. But, 
it turned out that they were used to aid students' mobile learning more than any other portable 
technologies. This shows that students in this study still depend on conventional devices to 
aid their learning although they have portable devices. This may be caused by the influence of 
context (including the instructor) on the type of device that students use to facilitate their 
learning activities. This raises the issue of studying why students still use conventional 
devices to aid their learning although they have portable devices. This can be done through 
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students' interviews and investigating the impact of instructors' technology utilisation on 
students' technology utilisation through observations. 
Second, mobile phones. They were used inside the classroom not to aid students' learning but 
to subvert formal learning. They were mainly used for communication purposes where 
students used them to communicate with others inside and outside the classroom. 
Third, laptops. Although some students had their laptops during classes, they were only 
occasionally used to carry out activities in formal settings. Laptops were mainly used in 
formal settings to subvert formal learning or work on other courses' materials. The devices 
were mostly used outside the classroom to carry out learning activities and as personal 
organisers. 
Focus Question 1: 
How does the use 01 portable technologies differ when they are supplied as part 01 a study, 
rather than when they are used by students as part 01 their routine study practices? 
As illustrated in the Methodology chapter, this question should be answered by comparing the 
study findings with the findings in the literature. The pilot study did not provide any strong 
answers for this question. The study revealed that some issues need to be studied to be able to 
answer this question. For example, it was shown that students use more than one type of 
portable devices (portable and conventional) to aid their learning. These devices were used to 
serve the same purposes. In addition, the log files and questionnaire responses analysis 
showed that when portable devices are used over a long period of time, they become more 
integrated in a student's life and students depend on them more for their learning and personal 
activities. It is important for subsequent studies to investigate if the same findings are 
applicable more widely. 
Focus Questions 2: 
What is the influence olportable technologies on HE students' educational practices? 
Both handouts and laptops helped students' to share representations while discussing issues. 
Laptops provided access to learning materials when needed by students in different contexts. 
They also aided students' problem solving as they enable students' communication and web 
searching looking for solutions. Portables not only were used to aid students' learning, they 
were also used to subvert formal education. 
The analysis of the log files showed that laptops enable students to create contexts that the 
other students could not create such as remotely running a program on a server while being in 
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a lecture. In addition, they enable students to change the topic they are working on without 
changing their context such as working on other courses' materials while being in a lecture. 
Moreover, they enable students to do the things that the students using conventional devices 
could do and more such as providing students with access to resources (e.g. learning material, 
online access) and ways to communicate with people. 
Question 3: 
What is the relationship between context and learning activities? 
The study showed that studying student' learning activities that take place in formal and 
informal settings and mobile learning require understanding the context (physical and social) 
of learning activities. This is because mobile learning activities take place in different 
locations which may have different settings that may influence learning activities. In addition, 
the study showed that the context of learning activities changes by the change in the social or 
the physical setting of learning activities. The study also showed that portable devices enable 
students to engage in activities and create contexts that the students using conventional 
devices could not do or create. This question can be further investigated by looking at 
students' learning activities that take place in informal settings which was not widely 
investigated in this study. 
Focus Questions 3: 
What is the impact of instructors' portables use on students' utilisation of portables? 
The pilot study showed that context (including people) influences students' technology 
utilisation. One factor is instructors' expectation of students' technology utilisation where 
instructors unconsciously influence students' behaviour and their technology utilisation. For 
example, when instructors expect students to use one type of technology (e.g. the expectation 
that students will bring handouts to class to work with), students will automatically be forced 
to use that technology. The impact of instructors' expectations can be further studied by 
investigating what technology instructors usually use in the classroom and how they think this 
technology should be utilised by students. 
Another factor that affects students' technology utilisation is their expectation of their 
instructors' technology utilisation. Students may expect their instructors to be expert in using 
technologies and any good or bad experience may affect their technology usage. This issue 
can be further studied through students' questionnaires and interviews. 
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In addition, this question can be answered by studying students' outcomes such as 
assignments and coursework and comparing them with instructors' documents to find any 
influence in structure or layout of documents. 
Focus Question 4: 
What is the impact of context on students' communication? 
The three types of portable devices that students used in the study (handouts, mobile phones 
and laptops) aided students' communication. Mobile phones and laptops were used for 
communication purposes in both formal and informal contexts. Students used their mobile 
phones in formal settings to subvert formal education and communicate with each other inside 
the class or with others outside the class. The log files analysis showed that the student used 
his laptop to communicate with others to solve problems or discuss educational matters 
mostly in informal settings as he did not use his laptop very often in formal settings. Handouts 
were also used to share representations and facilitate discussions both in formal and informal 
settings. The log files showed that laptops can also be used to share representation as students 
use them to share and discuss documents. 
The study showed that students' communication through portable devices (old and new) is 
influenced by the context (physical and social) of learning activities such as the ability of use 
the devices for communication purposes. This was reflected in the way students used the 
devices which, in the study, was mostly secretly in formal settings as the instructors 
discouraged this. Subsequent studies should study students' communication through portable 
devices in informal settings as this issue was not widely investigated in this study. This also 
enables studying the similarities and differences in students' communication in different 
settings. 
5.6 Conclusion 
This chapter has described the pilot study that was conducted to examine the study 
methodology and the extent this helps to answer the research questions. The study helped 
with understanding the devices, not necessarily portable technologies, which students usually 
use to facilitate their learning in formal and informal settings and how these devices are used 
to facilitate learning. The study also helped with understanding the concept 'mobile learning' 
and showed that some modifications need to be presented to one of the used analysis models 
(Sharples et al. 's (2007c) mobile learning properties) which was used to investigate mobile 
learning. The study also revealed that some modifications need to be introduced to any 
subsequent studies for more efficient data collection such as video recording classes to get in-
depth details of students' learning activities. In addition, the pilot study helped partially in 
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answering some of the research questions and revealed the importance of studying some 
issues that help with fully answering these questions. The next chapter discusses a study that 
was conducted to implement the proposed modifications in this chapter and seek more 
answers to the research questions. 
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Conceptualising Mobile Learning: A 
Study of the Use of Laptops in Higher 
Education 
This chapter discusses a study that was conducted to incorporate some of the learning lessons 
and changes proposed in the previous chapter to the data collection and analysis techniques to 
help answer the research questions. The changes also help with developing a 
conceptualisation of mobile learning through using the modified mobile learning properties 
discussed in the previous chapter. The chapter begins with a summary of the proposed 
changes and an explanation of which of these were implemented. This is followed by a 
description of the procedure and methods used to collect and analyse the data. The findings of 
the study are then used to answer the research questions. 
6.1 Changes to the study 
This section describes the methodological and analytical changes proposed in the pilot study 
chapter and the possibility of incorporating them in this study. 
6.1.1 Methodological changes 
One of the problems encountered in the pilot study was the low response on the 
questionnaires. It was suggested that administrating the questionnaire by asking students to 
complete and return them before leaving the class may enhance the questionnaires' response 
rate. This technique was implemented in this study and indeed the questionnaire response rate 
did arise. 
In addition, it was suggested that the lack of adequate description of the observational data 
should be overcome by video recording lectures. However, this could not be implemented in 
the study as a result of restrictions placed by the university where the study was conducted. 
These are further discussed in Section 6.2.2. 
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6.1.2 Analytical changes 
In the previous chapter, the mobile learning properties proposed in Sharples et al. (2007c) 
were used to classify learning as mobile or static. However, these properties had some 
ambiguities which were resolved by modifying them. The modified properties are used to 
analyse this study'S observational data. 
6.2 Study setting and sample selection 
As discussed in the previous chapter, the pilot study provided information about the devices 
(old and new) that students usually use to facilitate learning, particularly in settings where 
portable technologies are not widely used for teaching and learning. The study discussed in 
this chapter explores students' utilisation of portable technologies (e.g. laptops) to aid their 
learning activities in settings where the devices are used to facilitate teaching and students' 
learning. This enables contrasting students' utilisation of conventional devices and portable 
technologies especially in relation to the setting where these are considered an integral part of 
students' learning. This also helps build an understanding of the relationship between context 
and learning activities and the influence of context on the choice of device used. 
The study was undertaken in December 2005 in a medical university in Bahrain (in the 
Middle East) with around 250 students. The university is a subordinate for a university in 
Ireland, thus it implements the policies and practices of the original university such as the 
language of instruction (English), teaching strategies and exams. The university also 
implements a campus wide laptop program, which the university in the pilot study did not. 
Thus, this study's setting is different than the pilot study's setting in that the students were 
supplied with portable devices (laptops) and were expected to use these for their daily 
learning activities such as viewing lecture notes and participating in tutorial sessions (through 
bulletin boards). In addition, students had accessibility to resources that enabled using the 
devices in different contexts which the students in the pilot study did not have, such as 
wireless access to the Internet throughout the university, accessibility to power sockets and 
the availability of electronic learning resources. 
This study focused on students' utilisation of portables in formal settings as studying students 
in infonnal settings was not possible because of restrictions placed by the university as a 
condition of access. In addition, getting the university's agreement to install the system 
monitoring software on students' laptops proved impractical. Thus, students' utilisation of 
portables was mainly studied in formal settings through observations of three undergraduate 
classes. 
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6.2.1 Formal learning settings 
Students' utilisation of portables in formal learning settings was studied through students' 
questionnaires and observations of undergraduate courses' classes. Access to classes was 
sought by approaching a number of instructors via e-mail (Appendix B) to ask for their 
permission to conduct the study in any of their 2nd or 3rd year classes. Three instructors for 
three different subjects (Anatomy, Pharmacology, and Chemistry) agreed for the study to be 
conducted in their classes. Students were then approached and asked to take part in the study. 
They were provided with consent and authorisation forms and an information sheet which 
included details about the study and listed how they could participate. Students willing to 
participate were asked to sign and return the consent and authorisation form. They were also 
asked to complete the questionnaire. 
All students in the participating classes had their own laptops which were provided by the 
university in their first year. They usually used their laptops in formal settings to view lecture 
slides and take notes. Power sockets were available in close proximity to students in lecture 
theatres and they had wireless Internet access. 
Anatomy and pharmacology courses 
The same group of students were observed in two different courses (Anatomy and 
Pharmacology). The class included 50 students and ran for one or one and a half hours, one or 
two times a week (based on a timetable). 
The lecture theatre had both a data projector and an overhead projector (OHP). In some 
sessions (Anatomy course) the instructor used both projectors. The lecture theatre also had a 
white board and a laptop for instructors so they do not need to bring their own laptops to the 
classes. Instructors usually downloaded the lecture slides from some storage device (e.g. 
diskettes or USB memory) and projected the lecture presentations for students to view. The 
lecture presentations were regularly uploaded on the VLE (Virtual Learning Environment) 
before the lecture for students to download and/or print. Students were required by instructors 
to have a copy of the lecture presentation whether on laptop or printed. Most students used 
their laptops to view lecture slides and take notes during classes. In some classes (Anatomy), 
students were given handouts to be used during the class; the handouts included images that 
were not available in the lecture's slides. Students varied in the techniques they used to take 
notes; some used their laptops (PowerPoint notes beneath the discussed slide or word 
processor) whilst others wrote in their note books or handouts. During lectures, students 
would listen, folJow the instructor's illustration by looking at the lecture slides (printed out or 
using their laptops) and write down notes. 
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Chemistry Course 
The chemistry class was a tutorial class where the instructor was solving previously given 
exercises with students. The class included 15 students. The class ran for one hour a week. 
The class was observed only once as it was the last tutorial session in the term. 
The lecture theatre was provided with a data projector, an overhead projector, a whiteboard, 
and a laptop. The instructor used the laptop to project the exercises, exercises' answers, and 
refer back to previous lecture slides. The instructor also used the whiteboard to ask students to 
write down the answer to the discussed exercises. The exercise sheets used in this session 
were provided to students as PDF documents uploaded on the VLE. Students were required to 
download and solve them before the session. During the tutorial session, few students used 
their laptops to view the exercises; most had the tutorial sheet printed. In addition, students 
varied in the technique they used to take notes, some used their laptops to type the answers 
and others wrote them in their handbooks and handouts (although some had their laptops with 
them). 
6.2.2 Informal learning settings 
Students' portables utilisation in informal learning settings was studied through the 
Pharmacology class (the same students as in the Anatomy class) students' questionnaires 
responses. Students could not be observed in informal settings because of the restrictions 
placed by the university and thus questionnaire responses could not be triangulated with data 
that represents their actual use of the technology. This also hindered comparing students' 
learning activities that take place in formal and informal settings. 
6.3 Data collection 
The study data was mainly collected through questionnaires and observations. Table 6-1 
provides a summary of the data collected in this study. 
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Table 6-1 Summary of the data collected in the study 
Setting Number of Method Total gathered data 
students 
50 (the same Questionnaires 31 students 
students in the Observations All students were observed in 3 Anatomy class Pharmacology . (one and half hour) sessions 
class) Interviews nla 
Questionnaires 31 students 
Pharmacology 50 (the same Observations All students were observed in one 
students in the hour session 
class Anatomy class) Interviews I student: Instant messaging 
software (2 instances - 15 minutes) 
Questionnaires nla 
Chemistry class 15 Observations All students were observed in one hour session 
Interviews nla 
6.3.1 Questionnaires 
To enhance students ' questionnaires responses, as proposed in the previous chapter, students 
in the Pharmacology class (which are the same students in the Anatomy class) were asked to 
complete the questionnaire before leaving the class. Students were also given the choice 
whether Lo complete the questionnaire or not. A total of 31 (60%) students completed the 
questionnaires . The students in the Chemistry class were not asked to complete the 
questionnaire because they could only be observed in one session. Although the questionnaire 
would provide a general idea about the group's routine utilisation of portable devices for 
learning, students ' responses could not be followed up nor explored thoroughly through one 
session observation. 
6.3.2 Observations 
As discussed earlier, students in this study could not be observed in informal learning settings 
as a result of restrictions placed by the university. Students were only observed in formal 
settings inside the classroom. The Anatomy class students were observed in three sessions. 
The Pharmacology and Chemistry students were observed in only one session per group. 
6.3.3 Informal interviews 
The restrictions placed by the university prevented approaching the participating students to 
request more information about issues that were observed. However, one of the participating 
students volunteered to be contacted through instant messaging software to provide more 
information about the chemistry tutorial session. The student was interviewed on two 
occasions. 
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6.4 Data Analysis 
This section describes the analysis of the research data that was gathered through 
questionnaires and observations. The data collected through interviews was not formally 
analysed, but it was used to clarify some of the issues observed in the Chemistry class. 
6.4.1 Questionnaire analysis 
Unlike the pilot study's questionnaire, the questionnaire in this study was considered as a 
survey that provided information about the samples' utilisation of portables because the 
response to the questionnaire represented 60% of the sample. This enabled representing the 
data as charts to demonstrate the sample's utilisation of portables in formal and informal 
settings. 
The questionnaire consisted of both closed and open-ended questions. All of the responses to 
the questionnaire were entered into a computer-based statistical analysis package (Microsoft 
Excel). As the study is exploratory, the aim was to describe and represent patterns of use 
(descriptive statistics) rather than test hypotheses (analytical statistics). The responses to the 
closed questions were allocated codes and entered. Answers to these questions were presented 
as diagrams that show the percentages of students belonging to each of the question's 
responses for the variable in question. For example, the questionnaire included a question 
about the purpose of using portables inside the classroom. Students were provided with a set 
of answers from which they can choose as many as apply to them. These answers were used 
as categories in the charts (shown in Section 6.5.1) to show the percentages of students 
belonging to each category. 
In addition, the open-ended questions invited in-depth data about some of the research 
questions. The responses to these questions were entered to the computer-based statistical 
package as they are. The responses were then coded by combining the detailed information 
contained in the responses into a limited number of categories, which are similar in content. 
This allowed simple description of the data. For example, the questionnaire consists of a 
question about the factors that encourage students to use their portables inside the classroom. 
A number of categories were formed based on students' responses as follows: lecture settings, 
device properties, and personal issues. 
6.4.2 Observational data analysis 
As suggested in the pilot study chapter, the modifications introduced to the mobile learning 
properties discussed in Sharples et al. (2007c) were used to analyse the observational data in 
this study. The observational data were analysed similarly to the pilot study's observational 
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data, based on the type of device (whether portable or conventional) and the type of learning 
that the device assists (whether mobile or static). This helped with classifying the study cases 
to one of the following categories which also form the sampling frame for including cases in 
the Findings section: 
• Portable device - mobile learning 
• Portable device - static learning 
• Conventional device - mobile learning 
• Conventional device - static learning 
All observational data cases were analysed and sampled, and then a subset that illustrate the 
types of use observed was chosen for inclusion here. The observational data were also 
analysed using activity theory to understand students' activities, identify any contradictions 
that might occur in the activity system, their impact on the system and how students resolved 
them. 
6.5 Findings 
This section describes the findings of students' questionnaires and the observational data. 
6.S. J Questionnaires findings 
This subsection discusses the questionnaire findings by illustrating what it revealed about 
each of the issues of concern to the research. Some of the questionnaire findings were 
supported with data collected through observations of students. But first, here is an overview 
of the percentages of portable technologies usage by the participants, shown in Figure 6-1. 
The questionnaire showed that all students used their laptops (100%), most of them used 
mobile phones (74%) and some used other portable technologies such as PDAs, MP3 players 
and electronic dictionaries (6%). The questionnaire also showed that students use laptops and 
mobile phones more than using other portable devices. This may be due to the availability of 
these devices, specifically laptops which are supplied by the university and which students are 
expected to use for their daily learning activities. 
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Figure 6-1 The percentages of portables usage by students 
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Portables' utilisation informal settings 
The questionnaires showed that the participants use their portables in fonnal settings on a 
daily basis . The student reported (shown in Figure 6-2) that they mainly use presentation 
applications, web browsers, email systems, instant messaging (1M) software and e-
dictionaries in fonnal ettings. The participants occasionally use word processors and 
calculators but rarely use spreadsheets. Factors such as the nature of the course and the setting 
of the lecture may affect the applications that students use in fonnal settings. 
Students clarified that they use their laptops inside the classroom to view lecture notes and 
read course materials . The observations support this . In addition, students stated that they use 
their laptops to navigate the Inte rnet which was also observed as students were searching the 
Internet for material related to the lecture, reading newspapers and viewing other web sites of 
intere t. The questionnaire showed that students use their laptops inside the classroom to 
read/write email. chat u ing instant messaging software, search for the meaning of words 
using e-dictionaries, access the virtua l learning environment, listen to music, and play games. 
The observations showed that students used their laptops to accomplish all these tasks except 
listening to music and playing games. Figure 6-3 shows that students typically use their 
laptops inside the classroom to view lecture slides, access websites, take notes , read/write 
emails and chat with colleagues, and rarely to play games or use spreadsheets. 
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Figure 6-2 Student' responses to the question: 'What are the applications that you use 
in the cia sroom?' 
100 
90 1-- -
1/1 80 r-- r--III I--1/1 
c: 70 0 I--Q. 
1/1 60 I---QI 
~ 
-0 50 I--
QI 
CI 40 I--J!l 
c: 30 I-- - -B 
~ 20 I--QI r 1 Q. 10 I-- I I I I 0 
Presentation Web browser Email Word editor Calculator Others Spreadsheet 
Figure 6-3 Students' responses to the question: 'What are the purposes of using your 
laptop in ide the cia sroom?' 
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The relationship between context and learning activities was investigated by aslcing students 
to list the reasons that hinder their utilisation of portable technologies in formal settings. 
Students' responses for this question were grouped into four categories: lecture settings, 
lecture theatre settings, device properties, and personal issues. Students clarified that the use 
of portables in formal settings is limited because of portables' short battery life and 
in ufficient power ockets. Some students clarified that laptops distract their attention from 
the lecture as they can easily be used to subvert formal education without being noticed. In 
addition, note taking using portables is a time consuming process especially for those who are 
slow in typing. Some of tudents' re pon es are listed in Table 6-2 . 
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Table 6-2 Students' responses to the question: 'What stops you from using your 
portables more inside the classroom?' 
Theme Category ID Example 
'Sometimes I feel that T want to listen 
Lecture settings S5 to something such as Quran, but I can't because the instructor is explaining a 
lecture and r will disturb him' 
Reasons that hinder Lecture theatre S12, S28 ' Insufficient power sockets' 
students' utilisation settings 
of technology in S6 'Sometimes it is waste of time and 
Device attention during lectures ' formal settings properties SI , SID, S12, 
S17, S18, S28 ' Short battery life' 
'As the instructor talks fast, r become 
Personal issues SI6 unable to follow him in writing my 
notes, since I am a bit slow in typing ' 
Students were also asked to list the reasons that encourage them to use their portables in 
formal settings. Their responses were grouped into three categories : lecture settings, device 
properties, and personal issues. Students stated that what encourages them to use their 
portables inside the classroom is the necessity to view lecture notes to be able to follow the 
instructor's discussion, take notes, chat with others inside or outside the classroom, search for 
vocabulary, and search for more information about the issues discussed. All of these were also 
found in observations of students in formal settings. In addition , students stated that they use 
their portables to play games and share tiles . However, these were not found in observations 
of students. Some of students' responses are listed in Table 6-3 . 
Table 6-3 Students' responses to the question: 'What encourages you to use your 
portable inside the classroom?' 
Theme Category ID Example 
S2, S3, S5, 
Reasons that encourage S8, S9, SID, 
students' utilisation of SII , S12, ' It is a must for viewing 
technology in formal S18, S21, lecture presentations' 
settings S23, S24, 
S25 , S31 
Lecture ettings S3 S21 , ' It is making it easier for us to 
S28 follow the lecture' 
S5, S6, S9, 
SID, SIS, 
'Laptops are needed daily for S16, S18, 
S20, S28, taking notes' 
S31 
Device :E S3, S6, S7, ' Fast way in searching, easy 
properties ;§ SID, SIS, way to find the words' Vl 
Vl S20, S21, meanings, save time II) 
\) S23,S30 file sharing' \) 
« 
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-... g.~ 'Laptop let me study and 
..... -
.t:> ..... Sl6 revise anywhere and any time t!-8 
o e I like' Q.; 
= S6 'Can chat and do other things 
.S! if the lecture is boring' ~ 
.~ 
= 
f3 S31 'Using email to contact e colleagues and lecturers' 
8 
'Save time and effort' 
Personal issues 
S13, S14, 'Makes studying easier' 
SI7 'More comfortable than using 
traditional books' 
Portables' utilisation in informal senings 
Students' responses to the questions exploring their portables usage in informal settings could 
not be validated with observational data as students could not be observed in informal settings 
in this study due to some restrictions placed by the university. 
The questionnaire showed that students used their portables in informal settings on a daily 
basis. Figure 6-4 shows that students typically use web browsers, email systems, 
presentations, and word editors outside the classroom. The figure also shows that spreadsheets 
are used the least. Students also reported that they use their portables in informal settings to 
view video files, listen to music, view pictures, use instant messaging software, and use e-
dictionaries. These were listed under 'Others' item of the question. Comparing students' 
responses to this question and that of using portables in formal settings shows that, although 
students use their portables in informal settings to carry out activities that they could not carry 
out in formal settings, their utilisation of the devices is similar in both settings. 
The students clarified that they typically use their laptops in informal settings to view lecture 
notes, access web sites, read/write emails, chat with colleagues, read course materials, edit 
word documents, ask questions, read e-books, and take notes. The questionnaire showed that 
they rarely use spreadsheets, e-dictionaries, watch movies and play games in these settings. 
This is shown in Figure 6-5. 
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Figure 6-4 Students' responses to the question: 'What are the applications that you use 
outside the classroom?' 
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Figure 6-5 Students' responses to the question: 'What are the purposes of using your 
laptop outside the classroom?' 
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To study the relationship between context and learning activities the students were asked to 
Ii t the rea ons that prevented them from using their laptops in informal settings. Their 
responses were classified into three categories: setting properties, device properties, and 
personal issues. Students reported that limited laptops ' battery life hinders their utilisation of 
portables in informal settings. In addition, they stated that the limited availability of Internet 
connections at home and wireless network in other places hinders their portables usage in 
these settings. This shows that there is a link between students' utilisation of portables and the 
availability of Internet connections. Some students' responses are listed in Table 6-4. 
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Table 6-4 Students' responses to the question: 'What stops you from using your 
portables more outside the classroom?' 
Theme Category ID Example 
Setting properties S3 , S8, S9, 'There is no wireless access 
Reasons that hinder S23, S24, S30 everywhere we go' 
students' uti I isation Device properties S9 'Short battery life ' 
of technology in 
infonnal settings 
Personal issues SI8 ' At home I prefer desktop 
computer' 
Students were also asked about the factors that encourage them to use their portables outside 
the classroom. Their responses (listed in Table 6-5) were classified into two categories: device 
properties and personal issues. Students' showed that what encourages them to use their 
portables outside the classroom is that everybody in the university is using them, and that 
portable provide them with help in their studies and access to their lecture notes and each 
other. They also tated that the mobility of portables encourages them to study whenever and 
where er they like. 
Table 6-5 tudent respon es to the question: 'What encourages you to use your 
portable outside the cia sroom?' 
Theme Category ID Example 
"-
'It is easy to transfer anywhere 
.£0 
:::::.l :.= you like with it and do whatever 
.J:J . - SI6 ~.g J want without sticking with a 
o E specific place' Q., 
c 
0 
. ., 
~ S6, SIO, 
'a S12, S20, 'Chat with friends ' ;:l 
~ S30 
0 
U 
Reason that Device 
encourage students' properties ' It helps me in my studying and 
utili ation of g easier to access my university technology in S3,S8,SII, schedule and lectures' 
mfonnal setting :c SIS, S17, 'Most my lectures and notes are ' v; 
V> S18, S20, saved in it' ~ 
u S21, S23 'To search for information that J u < did not understand in the class 
and could not find a book ' 
;:: 
~ 
~ S13, S20, 
'Entertainment purposes' .~ S23 
B 
c 
UJ 
Personal issues S2 'Everybody use them' 
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The influence o/portable technologies on students' practices 
The questionnaire revealed that students find portables useful both inside (74%) and outside 
(80%) the classroom. Figure 6-6 shows the distribution of students' responses to the questions 
regarding the usefulness of portables in both formal and informal settings. 
Figure 6-6 Students' responses to the questions regarding the usefulness of portables in 
formal and informal settings 
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Students c1~rified that they believe that portables are useful for class activities because they 
can be u ed to view lecture slides as the instructors illustrates, write notes, refer back to 
previous lecture lides and notes, share files and access vocabulary translation using e-
dictionaries, information and media that provide rich description of discussed issues. Students 
also clarified that their portables are useful because they provide easy access to produced 
material and ea e tracking notes and lecture material. This issue can be further explored in 
subsequent ttldies through log files to determine how students keep track of their notes and 
lecture material. 
However, some students stated that instead of listening to the instructor's illustration they get 
busy cbatting and brow ing the internet. This shows tbat portables can be easily used to 
subvert formal education. They also reported that the applications tbat they use during classes 
are limited because their concentration is mainly on viewing lecture slides and taking notes. 
In addition, they tated that u ing laptops to type notes is a time consuming process and this 
motivate them to u e conventional devices (e.g. hand books) to write notes. Short battery life 
also limit their utili ation of their portables in formal settings. Some of students' responses 
and the categorisation are listed in Table 6-6. 
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Table 6-6 Students' responses to the question regarding the usefulness of portable 
technologies in formal learning settings 
Theme Category ID Example 
Enable communication S8,S31 'Communicate with our classmates 
without disturbing others ' 
'We can view the lectures and write 
notes' 
'Easy access to information ' 
SI , S2, S6, S9, 'Useful for taking notes, file sharing' 
Positive SIO, S13, S14, 'They are useful because they allow 
influences Acce sibility to S 15, S 16, S I 8, me to type my notes directly into my information and learning S19, S20, S21, laptop ' 
resources S25, S26, S29, 'Laptops make it easier to keep track 
of notes and lecture material' S30, S31 
'Material produced can be easi ly 
accessed later' 
'It has a lot of distinctions involved 
such as email, msn messenger' 
Subvert formal education S3 'Some students chat and play games that instead of listening to the lecture' 
'Not useful because it is waste of time 
S6,S24 when typing notes' 
'Not useful for quickly taking notes' 
Device propenies 'Disturb us sometimes because we get bored and we don not pay attention to 
egative S8,S18 the instructor again, we surf the 
influences internet, chat and check emails' 
SI8 'Battery run out' 
'The lecturers will apply less effort in 
explaining the lecture when the notes 
Use related Sit are in our laptops ' S5 'They are useful but the problem is 
that the applications used in-class are 
limited' 
) nformal ettings 
Student clarified that what make portables useful in informal settings is that they allow 
student to engage in learning activities whenever and wherever they are. Students clarified 
that they u e their portables in informal settings to study course materials, provide easy access 
to information through the Internet which is more time conSuming when searching in printed 
books, pro ide a mean of communication and entertainment (e.g. listening to music and 
watching movie ), eliminate the need to carry heavy books and printed lecture notes, help in 
working on assignment and projects, and can be used anywhere and at anytime. Students also 
reported that carrying out learning activities in informal settings is affected by the slow 
Internet connection in the e settings. This limits students' ability to use their portable devices 
to engage in learning activities. Table 6-7 lists students' responses based on the categories 
deri ed from their re pon es. 
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Table 6-7 Students' responses to the question regarding the usefulness of portable 
technologies in informal learning settings 
Theme Category ID Example 
Enable SI, S8, S9, S13, 'Help in communicating with friends 
communication S14, SIS, S26, and family' S29,S30,S31 
'Easy access to information' 
SI, S2, S8, 'Easier to view the lecture notes after 
S13, S14, S17, lectures and manipulate them as I Accessibility to S18, S19, S21, want' information and S24, S25, S26, 'Provides a wide range of 
Positive learning resources S28, S29, S30, applications' 
'Useful in further readings related to influences S31 
my lectures. Useful in doing research 
and projects' 
'No need to carry heavy books, only 
Portability SI0,SI6,S20 laptop' Imobility 'Transferable and it is available to us 
anytime and anywhere' 
'They can be used for fun activities 
Entertainment S9 such as listening to music and 
watching movies' 
Negative Setting properties SI2 'Slow internet connection' influences 
The impact o!context on ludenls' communication 
To investigate the impact of context on students' communication, the questionnaire included 
que tions that clarify how and why students use their portable to engage in communication 
and discus ion with others in both formal and informal settings. The questionnaire showed 
that students use multiple techniques to communicate in formal settings. Most students 
reported that they communicate face-to-face (93%) with other students inside the classroom 
on a daily ba i . 51 % of the students reported that they use their portables inside the 
classroom to facilitate their communication with others and 90% of these use online 
communication. Figure 6-7 shows the distribution of students' responses . The figure shows 
that although tudent are in a face-to-face environment, they use remote communication 
techniques for their communication. The observational data also showed that students mainly 
u e their portable to communicate with each other in formal settings. This issue can be 
further inve tigated in ubsequent tudies to investigate the reasons that motivate this way of 
communication. 
Student reported that they u e multiple technique for their day-to-day communication in 
informal setting as they u e portables (74%), (around 80% of these use online techniques) 
and communicate face-to-face (74%). This is shown in Figure 6-8. The choice of the used 
technique may be affi cted by the efficiency of that technique and the influence of context 
(phy ieal and oeial) . 
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Figure 6-7 Percentage of students' communication methods in formal settings 
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Figure 6-8 The ratios of students' communication methods in informal settings 
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The di cu ion above shows that although the learning environment enables face-to-face 
communication a tudents attend lectures and meet in different informal settings such as the 
library, students ' main communication medium in both formal and informal settings is 
through their portables. The influence of context on communication in formal and informal 
setting could not be further investigated in this study because of the lack of observational 
data of tudent activities in informal settings. To investigate this issue, subsequent studies 
hould aim at ob erving ludents and looking for communication patterns in both formal and 
informal etting. 
Figure 6-9 how the distribution of the purposes of using portables for communication 
purpo e in formal and informal settings. The graph shows that students' communication in 
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informal settings is more than their communication in formal settings. Students expressed that 
they are discouraged by their instructors from using instant messaging software inside the 
classroom to chat with others. This was also found in observations of students. Another 
reason that discourages students' communication in formal settings is the lectures setting. 
Classes in the study were structured as traditional classes where the instructor illustrates and 
students listen and take notes. Students are also expected to be focused on the instructor's 
illustration. The figure also shows that students infrequently use their portables in formal 
settings to discuss the topics illustrated in the classroom (45%), ask questions about these 
(45%), or discuss things not related to the topics discussed (32%). In addition, the figure 
shows that students rarely use their portables in formal settings to chat with friends and family 
(19%). Students typically use their portables in informal settings to discuss things not related 
to the topic discu sed inside the class (93%), chat with friends and family (83%), ask 
questions about the topics discussed in formal settings (80%), and discuss the topics 
illustrated in the classroom (67%). Students also reported that portables enable them to share 
files and help each other in group work. 
Most student reported that portables did not hinder their communication with others although 
some preferred face-to-face communication because they felt that communicating through 
portables lacked direct contact with others especially that they could not be sure of the 
identity of the other person. 
Figure 6-9 tudents' responses to the question: 'What is the purpose of your 
communication" ith other students?' 
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rhe impact of in tructor ' technology utilisation on students' technology utilisation 
Mo t student reported that instructor affect their utilisation of their portables as they are 
a ked by instructor to use their portables to download lecture slides and being up to date 
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about any changes in exams dates and reports due dates. Students are also expected by their 
instructors to regularly check their email for any updates regarding the courses. In addition, 
students clarified that they are usually advised by their instructors to view certain websites 
and use certain applications to help their learning which also encourages them to search for 
similar resources. Students also mentioned that they adapt instructors' presentation formats in 
their presentations. This shows that students are affected by their instructors, who motivate 
them to copy the style of their presentations. These are also the reasons that encourage 
students to use their portables to aid their learning. 
Most students reported that their instructors' usage of portables has not prevented them from 
using their portables, although some pointed out that they would like to use their portables to 
accomplish some of the activities they are asked by instructors not to undertake in formal 
settings such as using instant messaging software to communicate with others. 
General perception of laptops 
Students were asked about the impact of taking their portables away from them during their 
studies. The aim of this question was to investigate to what extent students are dependent on 
their portables to aid their learning activities and the impact these have on students' life. 
Students were divided to two groups. Some students' responses showed that this will have a 
major impact on their studies as they will not be able to pursue their everyday learning 
activities, information searching, and will lose communication with others. This shows that 
some students consider their portables essential for their ability to pursue their learning 
activities, communication and time management. Other students reported that taking their 
portables away will have no impact on their studies as they are used to printing lecture slides 
and would do the same if their laptops are damaged or taken away. This shows that although 
students are supplied with laptops and their learning is expected to be through them, some are 
still using conventional devices to aid their learning. The variation in students' responses to 
this question shows the variation of portables integration in students learning activities. In 
other words, although students have been using the devices to aid their learning in HE context 
for similar time periods, they are not all using the devices in the same degree. 
Students also expressed their concerns about some technical problems that may cause loss of 
access to the materials they store on their laptops as these devices are the only source of 
access to these resources. Others were concerned about health problems that they experienced 
after using laptops such as sight and back problems. Some students reported that their slow 
typing ability hindered them from using their laptops more, which makes them use 
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conventional devices instead. However, others were concerned about using portables for most 
of their writing which may affect the writing skills that they need for their exams. 
6.5.2 Observational data findings 
This subsection includes the findings of the observational data. The cases' descriptions are 
derived from the field notes and are interpreted using the modified version of the mobile 
learning properties (MLP) discussed in the previous chapter (presented originally by Sharples 
et al. (2007c» and activity theory (AT). The cases are classified based on the type of used 
device and the type of learning that the device assists as in the previous chapter. To recap, the 
mobile learning properties were reformed to consider students' leaming mobile when they 
revisit learning resources and apply or develop them across different contexts (physical and 
social) by managing a range of activities that cumulatively aid their personal learning projects 
and con equently change their engagement with the used devices. As mentioned in Chapter 5, 
the case discu sed here represent small segments of the observational notes that highlight 
particular in tances of learning practices. In addition, the activity theory analysis of the cases 
also focu e on a small segment of the case represented here to highlight any contradictions in 
the acti ity system, their influence on the system and how these are resolved. 
Portable device - mobile learning 
In this tudy, exceptional cases that illustrate the innovative usage of portables for learning 
could not be found. The example here is a typical example as it is similar to the pilot study 
case where students revi it learning resources gained earlier in a different context except that 
students in this case are u ing portable technologies instead of conventional ones. 
ea e de cription: 
Thi is a chemistry tutorial se sion. Students are previously asked to download an exercises 
sheet from the VLE and olve it before the tutorial session. During the tutorial session the 
in tructor olve the questions which are displayed on the data projector with students. Some 
students view an electronic copy of the sheet using their laptops, others have them printed. 
• All the di cus ed materials are provided in a document that can be downloaded from the 
VLE. 
• Instructor a ks students if they had any problems with today's tutorial questions. 
• Instructor reads the first question (projected from his laptop) and describes it. 
• Instructor a ks a student to solve the problem on the whiteboard. 
• A student answers the question - instructor re-describes the student's answer and asks the 
tuden! a question about it and gets an answer. 
• Some students are writing down the answers, otbers are typing them using their laptops, 
others are doing nothing. 
• A student ( I) i u ing MSN messenger to send a file and chat at the same time. 
• Instructor u es hi previou lecture note to describe a diagram that helps in answering tbe 
question. Student refer to the lecture notes too. 
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Interpretation (using MLP): 
Focusing on one of the students in the class (SI), the student's learning in this case is mobile 
as he is referring back to some learning materials (tutorial sheet, lecture slides) that were 
visited earlier in different physical contexts such as previous lecture theatres and at home as 
the tutorial session class takes place in a different lecture theatre. The student revisited his 
lecture slides to look at a diagram that helps answering one of the tutorial questions. The 
social context of learning activities may also have changed because of changes in the roles 
and rules of the community engaged in the learning activity. However, the change in the 
social context of the learning activities cannot be investigated here because of the lack of data 
about the student's activities in the previous sessions or at home. The student had also 
managed a range of activities since the last lecture such as solving the tutorial exercises that 
cumulatively aid his learning. This also changes his engagement with the device used 
(laptop). However, this means that if the student revisited the learning resources in the same 
lecture theatre his learning will only be mobile on the assumption that he revisited the 
learning material sometime between the two lectures in a different space. The same applies to 
the cases where students' learning is bound to a certain space because of the availability of 
certain equipments and tools (such as a chemistry laboratory) that need to be used to aid 
students' learning. These issues will be further discussed in Section 6.6.2. 
Interpretation (using AT): 
The activity system in this case comprises the student (subject) who is using his laptop (tool) 
to communicate with others (object) through instant messaging software during a tutorial 
session. The community includes the student and the other person who is chatting and is 
governed by a set of rules (read comment/write comment) and division of labour (one reads 
comment/one writes comment). 
A secondary contradiction, as classified by Engestrom (1987), occurs between rules and the 
student components of the activity system (shown in Figure 6-10). As argued in Section 3.4.4, 
secondary contradictions are caused by the emergence of new factors, in this case a new 
object. The contradiction occurs as a result of the student breaking the rules by chatting with 
others while being in the class when he is expected by the instructor to use his laptop to listen, 
look at the exercise sheet (whether on the board, his laptop or printed out), participate in 
solving the questions, and take notes. The student changed the activity he is engaged in which 
also changed the rules, community (instructor and students) and division of labour 
(student/instructor) of the activity system. The student acted like he was following the rule by 
being in the tutorial session and being engaged with his laptop but he was using it to do other 
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things . The student resolved the contradiction by using his laptop as a tool that enabled him to 
achieve his goal wi thout visibly breaking the rules (shown in Figure 6-11) . 
tudent 
Figure 6-10 The case's interpretation using activity theory 
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Figure 6-1 J The case's interpretation using activity theory (continued) 
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This case was chosen to be presented here because it illustrates that portable devices not only 
can be used to aid learning activities in formal settings, they can also be used to subvert 
formal education and engage in multiple activities without being noticed. The case also shows 
that changes in the activity pursued may result in changes in the community, rules and 
division of labour of that activity. In addition, the case shows that changes in the physical 
context such as the availability of services (e.g. wireless connection) may result in changes in 
the social context of learning activities. However, the lack of data about the context of the 
previous settings limited investigating the changes in the social context of the learning 
activities in this case. This issue is further discussed in Section 6.6.2. 
Portable device - static learning 
Case description: 
The case look place in the Anatomy class 
• Students are downloading the lecture notes for a new topic from the university intranet. 
• Some of them have the lecture notes saved on their laptops - they are opening the files. 
• 2 students (Sl, S2) do not have their laptops so they are using a handout to follow the 
instructor's illustration and write down notes. 
Interpretation (using MLP): 
The student's (S I) learning in this case is considered static as she is using the lecture slides 
for the fir t time during the lecture. The student is not revisiting the learning resources which 
shows that her utilisation of the learning material did not span different contexts (physical or 
social). This was assumed a a result of the lack of data that represent the student's learning 
activities in other settings, especially informal. This also means that the student has not been 
managing a range of activities that aid this specific learning project and thus did not change 
her engagement with the used device (handout) . 
Interpretation (u ing AT): 
The activity sy tern in this case includes the student (S I) (subject) that does not have her 
laptop with her during the lecture. The community of the activity system includes the 
instructor and the other students in the class which is governed by a set of rules (listen, look at 
the displayed lecture lide and take notes) and division of labour (student/instructor). The 
unavailability of the laptop which is usually used as the tool to facilitate learning activities in 
formal etting hinders the student's ability to view the lecture slides and follow the 
instructor' illu tration (object) . This develops a secondary contradiction in the activity 
sy tern ( hown in Figure 6-12). Thus, the student substitutes the electronic version of the 
lecture lide \ ith a printed ersion. This resolves the contradiction in the system by enabling 
the tudent to follow the instructor's presentation and take notes (Figure 6-) 3). 
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Figure 6-12 The case's interpretation using activity theory 
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Figure 6-13 The ca e' interpretation using activity theory (continued) 
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Thi c e v a cho en for di cu ion to show that although the device used is portable, it can 
aid tatic learning. In addition. the case shows that students' learning is probably going to be 
mobile the ne t time ' tudent refer to the material in a different space. This issue is further 
155 
Conceplualising Mobile Learning 
discussed in Section 6.6.2. Moreover, the case illustrates that the unavailability of certain 
devices motivates students to use other tools to facilitate their learning activities. 
Conventional device - mobile learning 
Case description: 
This is a chemistry tulorial session. Students are previously asked to download an exercises 
sheet from the VLE and solve it before tbe tutorial session. During the tutorial session the 
instructor solves the questions which are displayed on the data projector with students. Some 
students view an electronic copy of the sheet using their laptops, others have them printed. 
• Before the beginning of the session, the instructor clarified that he does not use his laptop 
much but students still use theirs. 
• All the di cussed materials are provided in a document that can be downloaded from the 
VLE. 
• Instructor asks students if they had any problems with today's tutorial questions. 
• Instructor reads the fir t que tion (projected from his laptop) and describes it. 
• Instructor asks a student to solve the problem on the wbiteboard. 
• A student answers the que tion - instructor re-describes the student's answer and asks the 
student a question about it and gets an answer. 
• Some tudents are writing down the answers, otbers are typing them using their laptops, 
others are doing nothing. 
• Two students (S I, S2) are talking about something described in the session and are using 
their handouts to refer back to points. 
Interpretation (u ing MLP): 
The student (S I) learning in this ca e is considered mobile because she is referring back to a 
printed version of the tutorial sheet and her handwritten exercise solutions that she used 
earlier in a different physical context (e.g. home). The change in the physical context may 
also have resulted in a change in the social context of learning activities carried out at home 
and the tutorial session. The changes in the social context are caused by changes in the roles 
and rule of the community engaged in the learning activities in these contexts. The student in 
this ca eire i iting pre iou Iy used learning resources and developing them across different 
conte t . Thi lead the tudent to manage a range of activities since last time she used the 
heet to manage her learning project and changed her engagement with the handouts as a 
re ult of mo ing acro pa e . 
Interpretation (u ing T): 
The acti ity sy tern in thi ca e include the student (subject) who is talking to a colleague 
about an i ue di cu ed during the tutorial session (object) using her handout (tool) . The 
community in this ca e include the tudent and her colleague which is governed by a set of 
rule (look at handout, ill cu i ues) and division of labour (one discusses issues/other 
Ii ten ). As th tudenl' engagement in discussion was facilitated by her handout, this means 
that for the ludent to be able to engage in the discussion she needs to refer to the handout. 
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The avai labil ity of the handout ensures the student's ability to engage in discussions with the 
colleague and which might not be achieved in case of the unavailability of the handout. Thus, 
the student's needing the handout develops a contradiction (secondary) in the system (shown 
in Figure 6- 14), which motivates her to look at it to resolve that contradiction (Figure 6-15) 
Figure 6-14 The case ' s interpretation using activity theory 
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This is a typical case of using conventional devices to engage in discussions and share 
representations. The case also shows that mobile learning can be facilitated by conventional 
devices (e.g. handouts) . 
Conventional device - static learning 
Case description: 
This case took place in the Anatomy class 
• Instructor uses a transparency slide to display an image. 
• He is cti tributing a handout that contains the displayed image and other images. Some of the 
handout's content is available in the lecture slides but with fewer details, others are not 
available. 
• Students are logging into the university intranet to access the lecture slides. 
• The instructor i illustrating a ctiagram on the OHP. 
• The instructor mention that this will be discussed in greater detail in the coming few 
lecture . 
• The instructor now refers to the handout distributed in the beginning of the lecture, students 
do the same. 
• A student is taking notes on his handout as the instructor illustrates. 
Interpretation (u ing MLP): 
Focu ing on one of the tudents In the class (S I), the student's learning in this case is 
considered static a he i u ing a new set of handouts (paper) during the lecture which means 
that hi usage of the learning resources started during the lecture and did not span different 
physical conte t which i a requirement of mobile learning. This assumption was made as a 
re ult of the lack of data that shows whether or not the student used the learning material 
earlier in a different setting. In addition, in this case the student's learning did not span other 
activitie and con equently hi engagement with the used device did not change. This case 
show that although the tudent is using a portable device to aid his learning, his learning is 
not mobile becau e it was bound to the location where he was situated. 
Interpretation (u ing T): 
No contradiction occurred in the activity system of this case. This shows that the student's 
usage of handout i a succe ful and established practice. 
6.6 Di cu ion 
Thi e tion di cu e the limitation and the issues raised by the study. It also includes a 
discu ion of \! hat the analy i revealed about the research questions and what the study 
revealed about the modification that \ ere proposed to solve the limitations encountered in 
the pilot tudy, e pectally in relation to understanding mobile learning. 
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6.6.1 Methodological issues 
The study implemented the proposed changes in the pilot study chapter regarding improving 
students' questionnaire response by asking students to complete them before leaving the class. 
The response rate has improved as 60% of the questionnaires were returned (in comparison to 
just 10% in the pilot study). 
The study showed that the current usage of portables is successful but not innovative as 
students used their portables in the same way that students in the pilot study used their 
handouts. This was shown in the 'portable device - mobile learning' case which is similar to 
the 'conventional device - mobile learning' case in the pilot study. This indicates that 
students substitute conventional devices with portable devices. However, this issue could not 
be investigated more in this study as a result of the inability to study students in informal 
settings which might have revealed innovative usage of portables outside the classroom. This 
poses a question about whether innovative usage of portables could not be found due to the 
limitations of this study or if it is not there to be found. This issue can be further explored in 
subsequent studies through studying students' utilisation of portable devices in both formal 
and informal settings and using log files to show whether or not students use their portables 
differently than using their handouts. 
The previous study also proposed video recording students in formal and informal settings to 
obtain more detailed descriptions of their utilisation of portables in these settings. However, 
this could not be implemented as a result of the restrictions placed on the study by the 
university. 
The two studies conducted in this thesis so far focused on observing all the students in the 
classes. This helped with providing a general idea about students' utilisation of portable 
devices to accomplish their routine learning activities, mainly in formal settings. However, 
the data lacked detailed description of specific cases' utilisation of the devices in multiple 
formal and informal settings. This also affected studying mobile learning as a result of the 
lack of detail about the continuity of students' activities that take place in multiple contexts. 
Thus, subsequent studies should focus on studying a small number of case studies to collect 
focused data about students' utilisation of portable devices and the continuity of their 
practices in multiple contexts. The data also lacked detailed description of the context 
(physical and social) of learning activities. Having in-depth data about the context of multiple 
formal and informal settings aids studying the similarities and differences between students' 
learning activities in these contexts and thus the relationship between context and learning 
activities. Having in-depth data about the context of learning activities also helps understand 
159 
Conceptualising Mobile Learning 
the relationship between the changes in the physical and social contexts. The cases discussed 
earlier showed that changes in the activities pursued caused changes in the social context 
(rules and division of labour that governs the community engaged in the learning activity). 
However, the lack of data about students' learning activities in informal settings limited 
understanding the relationship between the change of physical and social contexts. 
Subsequent studies should focus on gathering more data about the context of learning 
activities in different formal and informal settings to understand the relationship between 
context and learning activities. 
6.6.1 Analytical issues 
This section discusses the analytical issues raised as a result of using the revised version of 
the mobile learning properties discussed in the previous chapter (originally proposed by 
Sharples et al. (2007c» to analyse the data in this study, and how that helped with 
conceptualising mobile learning. The section also reflects on the use of activity theory to 
analyse the research data in this study and how this helped with developing a 
conceptualisation of mobile learning. 
Reflections on the revised mobile learning properties 
The data in this study was analysed using the revised version of Sharples et al. 's (2007c) 
mobile learning properties. The properties were reformed in the previous chapter to resolve 
some limitations found when these were used to analyse the research data and study mobile 
learning. One particular challenge was identifying which of these properties were essential for 
the definition of mobile learning. Another challenge was identifying a definition for the tenn 
'context' that helps with studying mobile learning and accounts for the properties of the 
different learning environments of the learning activities. The mobile learning properties were 
reformed to consider students' learning to be mobile when they revisit learning resources and 
apply or develop these across different contexts (social and physical) by managing a range of 
activities that cumulatively aid their personal learning projects and consequently change their 
engagement with the used devices. 
Using the revised properties to analyse this study's data helped with developing the 
conceptions of mobile learning and context, and understanding the relationship between these. 
The study also helped with clarifying some analytical issues raised in the previous chapter. 
The previous chapter raised a question of whether learning is mobile when learning activities 
continue to take place in the same pbysical context at different times, such as a series of 
lectures that usually take place in the same classroom. This study showed that students' 
learning that continues in the same physical context is considered mobile only when students 
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revisit their learning resources in different physical context(s) in between. This was based on 
the fact that what distinguished mobile learning from other types of learning is pursuing 
learning activities across different physical locations. Empirically, this was tracked through 
log files collected from students' laptops. It was also argued in the previous study that the 
social context of learning activities changes each time students are in the classroom. This 
study showed that the social context of the learning environment in such cases mayor may 
not change. Moreover, the study showed that the social context of learning activities can 
change as a result of changes in the activity pursued which causes changes in the rules and 
division of labour of the community engaged in the object of the activity. This issue is further 
discussed below. 
The modifications introduced to the mobile learning properties also helped with classifying 
learning in the observational data as mobile or static. For example, some cases of static 
learning were found in this study's observational data which was difficult to find in the pilot 
study. This was mostly due to the clarifications of the term 'context' that was introduced in 
the previous chapter which helped with studying and defining mobile learning in this study. 
However, students' learning in these cases is going to be mobile the next time students revisit 
their learning resources in a different context, as students invariably were using these 
resources for the first time which made their learning bound to the space where their learning 
activities took place. 
In conclusion, the studies conducted so far in this thesis have shown that although the mobile 
learning properties discussed in Sharples et al. 's (2007c) have some limitations, they provide 
a useful first step towards understanding mobile learning. As discussed in Section 3.1, the aim 
of using the properties was to help understand mobile learning through studying real-world 
cases and to provide evidence either to accept the researchers' theorisation of mobile learning 
or to propose a new conceptualisation. One important theme that was obtained from the 
properties is the idea that mobile learning occurs when learning activities are mediated by the 
use of tools across different contexts. The properties also helped with understanding the 
factors that researchers should focus on in order to understand mobile learning; in particular 
'context'. The properties helped with developing an understanding of context that is suitable 
for investigating mobile learning. Using the properties to study mobile learning in real-world 
cases also helped with understanding the relationship between context and learning activities. 
Moreover, using the mobile learning properties and activity theory to study the cases in this 
study provided an insight into how these can be used to develop a framework to study mobile 
learning. This is discussed below. 
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Conceptualising mobile learning 
Sharples et aI.' s (2007 c) mobile learning properties were proposed as part of the researchers' 
attempt to theorise mobile learning based on the conversational framework (Laurillard, 1993) 
and activity theory (Engestrom, 1987). The researchers developed a framework, discussed in 
Section 3.4, to study mobile learning. They defined the term as 'the processes of coming to 
know through conversations across multiple contexts amongst people and personal interactive 
technologies'. However, this definition implies great focus on students' communicative 
interactions with peers and technology. The studies conducted in this thesis so far showed that 
studying learners' activities that are directed towards the same objective across contexts is 
sufficient for studying mobile learning and differentiating it from static learning. Therefore, 
this thesis proposes that defining mobile learning requires greater focus on learning practices 
that are directed towards the same objectives and which take place across multiple contexts, 
rather than focusing on students' communicative interactions with peers and technology (de-
emphasising the communicative interactions). As a result, mobile learning can be 
conceptualised using activity theory alone and therefore does not require the conversational 
framework. The conversational framework is mainly helpful when there is a need to 
understand how students develop understanding of a specific matter through conversation 
with others or technology, and this is not the objective here. 
As part of Sharples et al. 's (2007c) theorisation of mobile learning, the researchers developed 
a two layered framework for studying mobile learning based on Engestrom's expansion of 
activity theory, discussed in Section 3.4. The framework was proposed to help describe the 
relationship between people and technology through technological and semiotic layers. The 
technological layer represents learning as an engagement with technology where tools are 
used as interactive agents in the process of coming to know and the semiotic layer describes 
learning as a semiotic system where learners' object-oriented actions are mediated by cultural 
tools and signs. However, the studies in this research show that this framework is made too 
complicated because of the introduction of these layers. As argued earlier, the studies showed 
that using the mobile learning properties to analyse the cases helped with understanding 
mobile learning through studying learners' activities that take place in multiple contexts. At 
the same time, using EngestrOm's (1987) expansion of activity theory to analyse the cases 
helped with understanding the context of these learning activities and clarified the relationship 
between context and learning activities. Thus, there seems to be little value in overlaying 
these separate elements (semiotic and technological layers). In addition, as discussed in 
Section 3.4, activity theory provides an historical perspective on learning activities. This can 
be utilised to show the continuity of learners' practices that are directed towards the same 
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objective in different contexts (physical and social) which aids studying mobile learning in 
real world cases. The only point that the analysis of the cases using activity theory lacked was 
the indication of the physical context where learning activities are situated. Location is 
considered one of the main factors in studying mobile learning and also controls one of the 
mobile learning properties proposed by Sharples et al. (2007c) (First criterion: learn across 
space as they take ideas and learning resources gained in one location and apply or develop 
them in another). The representation of location using activity theory is discussed below. 
From an activity theoretic perspective, and as argued earlier, mobile learning should not be 
defined on the basis of the type of device used. Mobile learning can be mediated by any type 
of physical tools (old or new) or conceptual tools (symbolic or embodied). The study 
conducted in this chapter showed that mobile learning not only occurs when students use 
physical tools to facilitate their learning, it also occurs when they use conceptual tools such as 
language. For example, an instructor discussing and asking students questions about some of 
the issues that he covered in a lab session while being in a classroom. The tool that the 
instructor and students used to facilitate their discussion was language and students were 
using their knowledge to answer and facilitate discussion. Thus, for the definition of mobile 
leaming, both physical and conceptual tools can be used to facilitate learning activities. Based 
on this. the notion of leaming resources, discussed in Section 5.5.2, should include both 
tangible (e.g. handouts) and intangible (knowledge) resources. 
Therefore, the discussion above shows that Engestr6m's expansion of activity theory is 
sufficient for studying mobile learning as it has the ability to represent human activities 
(including the semiotic and the technological layers) that are mediated by tools (physical and 
conceptual) in relation to the context of learning activities. This eliminates the need for the 
two layers introduced by Sharples et al. 's (2007c) framework. The researchers also stated that 
the layers were included as an attempt to introduced related terms that are known to 
technology designers and educational theorists. This is mainly due to activity theory's Marxist 
origins where the tenninologies used may not be understood by technology designers and thus 
hinders the communication between them and educational theorists. Activity theory also 
enables accounting for the communications between peers and technology by treating 
communication as an example of an activity, which is mediated by the use of tools in relation 
to the context of these activities. Moreover, using Engestr6m's (1987) model of activity 
theory covers the mobile leaming properties proposed by Sharples et al. (2007c) as it enables 
studying learning activities in relation to the space, time and students' engagement with their 
devices which are the factors that control the properties. 
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As discussed earlier. activity theory places great emphasis on the relationship between context 
and humans' activities. Nardi (1996) argues that in activity theory a minimal meaningful 
context for individual actions is required for basic analysis. In terms of studying mobile 
learning, studying context helps with understanding and considering the setting (physical and 
social) of learning activities including the impact of the relations among individuals, artefacts, 
and social groups within these learning activities. To recap, Cole (1996) and Dourish (2004) 
defined context as (a) what is constructed through the interactions between learners and 
technology, or (b) what surrounds the human user of the technology. As discussed in Section 
5.5.2, the conception of context in the first definition is misleading when used to define 
mobile learning by itself because the interactions between the learner and the technology can 
be constructed and changed even if the learner is physically static. This is also a problem for 
activity theory. From an activity theory perspective, the context of learning activities can 
change as a result of a change in the social setting of the learning activity, represented as the 
community, rules and the division of labour in an activity system. This implies that all 
learning where the social setting changes is defined as mobile learning. For instance, the 
community that a student is part of changes when someone comes into the lecture room where 
the student is located. but arguably, this is not something that should be classified as mobile 
learning in this thesis. Therefore, the first conception of context alone is not sufficient for 
supporting the definition of mobile learning. 
In the second definition, context is represented as the location where the learner is and how 
the properties of that location affect the learning activities. Context crossing here implies 
location crossing as context changes for each location. Therefore, the second definition of 
context is sufficient for defining mobile learning based on the idea of location crossing but it 
discards the social context of the learning activities which help with studying what is 
interesting about mobile learning, as discussed by Roschelle (2003) in Section 2.3. For 
instance, this conception of context can be applied to an example derived from the Ambient 
Wood project (Rogers et aI., 2004) where a group of students used PDAs while conducting a 
fieldwork exercise. The devices were used to present images of plants to students to draw 
their attention to particular aspects of the environment. Students also used their devices to 
collect data (e.g. moisture and light) through sensors. Learning in this example is considered 
mobile because students are pursuing learning activities across locations. However, there will 
be no indication of the changes in the social context that occur as a result of using the 
technology, which would show what makes using portable devices for learning fun and 
socially interesting. Therefore, what makes learning activities socially interesting is for the 
social context of learning activities to develop in some way. 
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Thus, the discussion above and in Section 5.5.2 shows that for studying mobile learning both 
conceptions of context (physical and social) should be considered. Similarly, Sharples et al. 
(2007c) conceptualised the context of learning as both the physical environment and the 
community engaged in an activity. The conceptualisation of 'context' used in this thesis is 
based on that, considering both the physical and social factors that affect learning practices 
using Engestr5m's expansion of activity theory. However, Sharples et al. 's (2007c) 
conceptualisation has been extended. A change in the physical context is interpreted as a 
change in the location where learning activities take place, which also determines whether 
learning is mobile or static. A change in the social context is interpreted as a change in the 
rules and the division of labour that govern the students' community which shares the same 
objective, which also determines whether or not the situation is innovative. Using this 
analysis of the activity system of mobile learning is simpler than Sharples et al. 's (2007c) two 
layered version of Engestrom's expansion of activity theory as it focuses on the collective 
context embodied in the physical and social setting of learning activities. The approach used 
in this thesis is differentiated from Sharples et a1. 's (2007c) approach by the way the interplay 
between the physical and the social conceptions of context are understood, and the way social 
context is conceptualised. This is shown in Figure 6-16 and in Chapter 7 where this 
conceptualisation of context is used to analyse and study mobile learning. 
In conclusion, neither concept of context crossing alone is a good basis for researching mobile 
learning. It is apparent that what is actually interesting when studying mobile learning is the 
intersection of these definitions, where mobility happens as a result of location crossing and at 
the same time changes taking place in the social context, which makes mobile learning 
socially interesting. The activity system triangle in Figure 6-16 shows the representation of 
mobile learning based on the idea of context crossing where location is represented in the 
activity system as the tool that enables mobile learning. Therefore, mobility happens when the 
subject and object are preserved, but the location (conceived as a tool, and including tools that 
facilitate learning (old and new» is changed. Devices can be conceived of as part of the 
physical location as they are the tools that enable learning, at the same time, devices enable 
social practices and thus can be part of the social context. For example, if a student uses his 
laptop during a lecture to communicate with others through instant messaging software, the 
laptop is part of the physical location that enables social practices. Under this reformation, the 
social context, presented in the community, rules and division of labour, of the activity system 
mayor may not change. The situation becomes interesting, socially, when the bottom half of 
the activity theory triangle also changes. In contrast, Sharples et a1. 's (2007c) representation 
of context in the activity system of mobile learning was done through the 'community' 
component alone which was argued to represent both the physical environment and the 
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community of actor (people and interactive technology) who interact around shared 
objectives. 
Figure 6- 16 Framework for analysing mobile learning (WaJi et aI., 2008a) 
Location 
Subject 
Community 
Transformation .. [ 
.. Outcome process '--_____ ~ 
Division of 
labour 
The figure above i u ed in the remainder of this thesis to analyse the cases and identify 
mobile learning. This al 0 hel p \i ith va lidating the conception of mobile learning that is 
propo ed in thi chapter. The figure contrasts with the activity system triangle proposed in 
Section 3.4.3 to analy e the ca e in the studies conducted in this research. Initially, the tool 
component of the activity y tern was conceived as the device (portable and conventional) 
used to facilitate learning. Thi component is used in the framework above to address the 
location where learning activitie take place. 
Summari ing the e di cu ion , Table 6-8 is proposed to be used to distinguish mobile and 
static learning a well as ocia lly interesting mobile and static learning. It is based on the 
conception that mobile learning can be defined based on the concept of context crossing 
where context i the combination of the location where the learning activity is taking place 
and the ocial etting, repre ented a the rules and the division of labour of the community, of 
the learning activitie (Wali et a1., 2008a). In this table, the intersection between context as a 
change in location and conte t a a change in social settings helps with identifying socially 
intere ting mobil learning. Howe er, it should be noted that as a consequence of activity 
theory' hi tori al per pe ti e, hat makes mobile learning socially interesting may dwindle 
over time, in whi h cn e learning that was interesting may become ordinary because the 
change became part of the routine practice. Learning will still be either mobile or not; the 
hi torical a pect only affect one of the two dimensions when analysing a case. The table is 
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used in the next chapter to fonn the ampling frame for including cases in the Findings 
section . 
Table 6-8 IIIu tration of context cro sing as a basis for defining mobile and static 
learning (WaJi et aJ. 2008a) 
Context as social settinK 
Conventional Social setting cha~nK 
Contexl a LocatIOn cro ing Mobile learning Socially interesting mobile 
physical leami"K 
nvironment tatic Static learning Socially interesting static learning 
6.6.3 Oi cu ion of the re earch que tions 
Thi eetion di eu e the an \ er to the research questions that were revealed by this study. 
Que tion J: 
What i mobile learning? 
Mobile learning ha b en defined a learning that occurs as a result of pursuing learning 
aCli ilie th t ar dire ted to\ ards the arne objective in different contexts considering both 
the phy ical a well a th ocial elting of learning activities. 
Que (ion 2: 
How do tudent in HE utili e portable technologies ill formal and informal settings? 
Student in the tudy could only be ob erved in fonnal learning settings. Students were found 
to u e a combination of portable technologies (e.g. laptops) and conventional devices (e.g. 
handout) to aid their learning. 
tudent u ed their laptop in fonnal ettings to aid their learning activities. They were 
e pee ted by their in tru tors to u e their devices to view lecture slides, follow the instructor's 
i11u tration and take note . tudent believed that to be a factor that encourages them to use 
th ir portable in ide the la room. tudents also used their laptops to subvert fonnal 
education by u ing them to communicate with others inside and outside the classroom and to 
engage in acti itie that are not related to the lecture such as reading/writing emails and 
reading new pap r . tudent attributed that to the nature of portables which can easily be 
u cd to ub ert fonnal education \! ithout being noticed. 
tudent \ ere al 0 found to u e conventional devices to aid their learning activities in formal 
eUing . tudent u ed handout to ie\ lecture slides, follow the instructor's illustration and 
take nole orne e plained thai u ing handouts enabled them to take notes much quicker 
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when writing than when using their laptops for the same purpose. In addition, it was found 
that the short battery life of portables and the limited availability of power sockets limited 
students' utilisation of portables in formal settings. 
The questionnaire responses showed that students' utilisation of portables in formal learning 
settings is different to their utilisation in informal learning settings. Students' reported that 
they use their laptops to carry out tasks that they can not perform in the class such as 
browsing the internet and using instant messaging applications. However, the class 
observations showed that students carry out these activities in formal settings as well. It was 
also found that the availability of Internet connection affects students' utilisation of portables 
in informal learning settings as students would use their portables more often in the cases of 
available Internet connection. In addition, it was found that mobility, accessibility to 
information and learning resources, and the availability of portables among all students 
encourage them to use their portables in informal settings. It is important for subsequent 
studies to investigate if the findings are replicated. Subsequent studies should also investigate 
students' utilisation of portable devices in informal settings through observations to reflect on 
the activities that students pursue in these settings and whether these differ from the activities 
pursued in formal settings. This would also help investigate the relationship between context 
and learning activities. 
Focus Question 1: 
How does the use of portable technologies differ when they are supplied as part of a study, 
rather than when they are used by students as part of their routine study practices? 
Some of the students in the study were using their portable devices as part of their routine 
study practices. The students reported that they depend on their portables for their learning 
and communication practices and loosing these devices would have a major impact on their 
learning. The availability of the devices and the resources that enable using these for learning 
activities influences how students are dependent on the devices for their learning practices. 
This also influences the extent of technology utilisation for learning practices. These issues 
can be further investigated in subsequent studies. In addition, 2nd and 3Rt year students' 
utilisation of portable devices can be compared to 151 year students who can be considered less 
immersed in using the technology, to represent students that are supplied with a technology as 
part of a study. 
On the other hand, although some students had laptops, they chose to use conventional 
devices (printed lecture slides and handouts) to aid most of their learning activities. This issue 
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will be further investigated in subsequent studies through interviewing students to clarify the 
reasons behind that. 
Focus Questions 2: 
What is the influence o/portable technologies on HE students' practices? 
The study showed that students benefit from portables' mobility/portability, accessibility of 
information and learning resources, and communicative abilities to aid their learning in both 
formal and informal settings. It was also found that the availability of portables enables 
students to pursue learning activities that, without the technology, they can not pursue such as 
instant searching for information. On the other hand, it was found that portables can easily be 
used to subvert formal education and their short battery life limits their utilisation by students. 
Question J: 
What is the relationship between context and students' learning activities? 
The study showed that the social context including the rules and division of labour of learning 
activities affect students' utilisation of portable devices for learning in formal settings and the 
applications that students use in these settings. For example, the observational data showed 
that the nature of the course and the setting of the lecture affect the activities that students use 
their devices to accomplish. This finding can be further investigated in subsequent studies to 
check if it is replicated. 
Learning activities are also influenced by the physical context where these activities are 
situated. For example, the lecture theatre setting and the availability of resources such as 
power sockets, Internet connectivity and accessibility to learning resources influence learning 
activities. In addition, the devices' properties and limitations were found to influence learning 
activities. For instance, short battery life causes students to use conventional devices instead 
of portable technologies. In addition, the devices can easily be used to subvert formal 
education. This influence of context (social and physical) can be further investigated in 
subsequent studies by studying students' utilisation of portables in informal settings, which 
was not possible in this study. This enables more elaborating on the findings above and 
drawing comparisons between learners' activities in formal and informal settings and how 
these are influenced by context. 
Focus Questions J: 
What is the ;",pact o/instructors' portables use on students' utilisation o/porlables? 
It was shown that the expectations of instructors of students' portables utilisation affect 
students' utilisation of portables. For example, students were expected to use their portables 
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to carry out specific tasks such as downloading lecture slides and using specific applications 
to aid their learning in fonnal settings. In addition, students were usually advised by their 
instructors to usellook for additional online material and animations that help them in their 
learning. Students also chose not to use instant messaging applications inside the classroom to 
chat with others because they were asked by their instructors not to. Students' utilisation of 
portables was also shown to be influenced by instructors where students reported that they 
copy the style of their instructors' presentation slides. This issue can be further investigated in 
subsequent studies to clarify why students copy their instructors' presentations slides' style. 
Focus Question 4: 
What is the impact of context on students' communication? 
Students were found to use mUltiple techniques to communicate with others (face-to-face, 
using portables and online communication) in both fonnal and infonnal learning settings. 
Students reported that they mainly communicate face-to-face with others in fonnal settings. 
This shows that despite the availability of portable devices, students still communicate with 
others face-to-face. On the other hand, students' communication in infonnal settings was 
found to be through face-to-face, using portables and online communication. The differences 
in the techniques students use to communicate with each other both in fonnal and informal 
settings will be followed up in the next study. This study showed that the technology is not 
changing students' communication but students are using it to communicate with others. The 
study also showed that students' communication in formal settings is influenced by 
instructors' expectation of students as instructors discouraged students from communicating 
with others while being inside the classroom. Nevertheless, some students were found to 
subvert fonnal education and use their portables to communicate with others. This question 
can further be investigated in subsequent studies by studying the influence of both the 
physical and social context on students' communication, especially in informal settings which 
could not be fully investigated in this study. 
6.7 Conclusion 
This chapter has described a study that was conducted to overcome the limitations of the pilot 
study and implemented the proposed changes to the study's data collection and analysis 
techniques. The study revealed that administering the questionnaires by asking students to 
complete them before leaving the class enhances the questionnaire's response rate. In 
addition, using the modified version of the mobile learning properties originally proposed by 
Sharples et al. (2007c) to analyse the data in this study helped with understanding mobile 
learning. The study also helped with understanding students' utilisation of portable devices 
(old and new) to aid their learning practices and provided the opportunity to study students' 
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utilisation of portable technologies (i.e. laptops) that could not be widely studied in the 
previous chapter. Moreover, the study provided a developed conceptualisation of mobile 
learning, based on the idea of context crossing and using activity theory. The study also 
helped with getting more answers to the research questions and raised some issues that need 
to be further investigated in subsequent studies. The study presented in the next chapter 
utilises the proposed changes of this chapter and investigates the issues raised. 
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Main Study: A study of the Use of 
Portable Devices in Higher Education 
This chapter discusses a study that was conducted to implement a number of changes that 
were proposed in the previous chapter for gathering and analysing the research data. The 
changes were intended to investigate higher education students' utilisation of portable devices 
for learning in ways that were not possible in the previous study to answer the research 
questions. 
7.1 Changes to the study 
This section discusses the changes proposed in the previous chapter and their implementation 
in the study presented in this chapter. 
7.1.1 Methodological cbanges 
One of the changes proposed in the previous chapter concerned the sample studied. In the 
previous two studies, the sample comprised all the students in the classes that were observed. 
This provided a general idea about students' utilisation of portables to assist them in 
accomplishing their learning practices. However, there was little focus on studying specific 
cases which made the research data limited in terms of providing adequate details regarding 
specific practices of students' utilisation of portables in both formal and informal settings. In 
addition, the collected data was limited in terms of studying students' mobile learning as it 
lacked details about the continuity of students' learning practices in different contexts. For 
these reasons, in this study, the sample comprised a small number of students from each 
group that was studied. The aim was to focus on a number of case studies that provide more 
focused information about students' utilisation of portables to accomplish learning practices 
in formal and informal settings. 
Another limitation of the previous study was the lack of data about students' utilisation of 
portables in informal settings. This was due to some restrictions placed by the university 
which prevented the observations of students in informal learning settings such as the library 
and canteen. In addition, these prevented system monitoring software from being installed on 
students' laptops, which would have helped in providing details about portables utilisation in 
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informal settings. The inability to install the system monitoring software on students' 
portables also hindered triangulating students' questionnaire responses with their actual use of 
the technology. In this study, the university's agreement to observing students in informal 
settings and installing the system monitoring software on their laptops was granted. This was 
a result of personnel changes in the ethical committee in the university. The new members did 
not have any reservations regarding the observations or logging students' laptops. 
Furthermore, the previous chapter proposed that first year students could be studied to 
investigate the difference between students' technology utilisation when used for a short time 
and when used to accomplish routine study practices, which this thesis aims to address. First 
year students were included to represent students with less expertise using portables for 
learning in comparison to second/third year students, who were the focus of the previous 
studies, who may be more immersed in using the technology for their learning. This helps 
with answering the first focus question regarding the difference between the utilisation of 
portables when supplied as part of a study, and that when they are used by students as part of 
their routine study practices. 
7.1.2 ADalytical chaDges 
In the previous chapter, a conception of mobile learning based on the idea of context crossing 
was introduced. The conception was based on activity theory as it provides a framework to 
study students' learning activities that are mediated by the use of tools and considers the 
context of these activities. Mobile learning was defined as learning across contexts where 
context comprises of both the physical and social setting of learning activities. The physical 
context (including the device used to facilitate learning) was represented in an activity system 
as the tool that enables mobile learning, where mobile learning occurs when students pursue 
learning activities that are directed towards the same objective in different physical locations. 
The social context was represented in an activity system as the rules and division of labour 
that govern the community that the student belongs to. This conception of mobile learning is 
used in this chapter to analyse the research data and study mobile learning by looking for 
cases with criteria that match the four categories of learning proposed in the previous chapter 
(Table 6-8). This also helps with validating the new conception of mobile learning. The 
structure of the findings section in this chapter has been altered in comparison to the previous 
chapters' findings sections to reflect the changes introduced to the data analysis. The changes 
to the structure of the findings section enables reflecting, triangulating and discussing the 
findings of the data collected through all research methods in relation to each theme of this 
thesis. Thus, the findings section is divided into multiple segments; each discusses the 
findings of one of the main themes of this thesis obtained through all the research methods. 
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7.2 Study setting and sample selection 
The study was conducted in FebruarylMarch 2007 in the same university as the previous 
study presented in Chapter 6. The university supplies both students and instructors with 
portable technologies (laptops) to aid learning and teaching practices. The university follows 
a system that is based on providing students with a set of lectures supported by tutorials and 
lab sessions. In addition, some courses are taught completely online while others are taught 
partially through lectures and students are expected to do some work online as well. Access to 
the university was obtained to study students' utilisation of portables in both formal and 
informal settings. Students in three groups where approached and asked to take part in the 
study. Students' participation included observing them in both formal (e.g. classroom, 
laboratory and tutorial rooms) and informal (e.g. university library and canteen) settings, 
installing system monitoring software on their laptops, answering a questionnaire and 
conducting interviews. The following is a description of the groups that the participating 
students belonged to: 
Intermediate Cycle (IC) students 
This group of students were third year medicine students and were in hospital placement. 
They were given lectures as well as hands-on tutorials and clinical observation sessions. 
Students were sent an email providing them with information about the study and asking them 
to participate in the study. Four students agreed to take part in the study. The group was 
studied for seven days. 
Junior Cycle (JC) students 
This group were second year medicine students. Their schedule included lectures, tutorial and 
lab sessions. Students were asked to take part in the study by talking to them at the beginning 
of a lecture and asking them to complete and return the distributed consent and authorisation 
form. Five students agreed to take part in the study. This group was studied for 14 days. 
Foundation Year (Fy) students 
This group were first year medicine students. Their schedule included lectures, tutorial and 
lab sessions. Students were approached through email. Only two students agreed to participate 
in the study. The group was studied for five days. 
7.2.2 Formal learning setting 
Students in all three groups were studied in formal learning settings during lectures, lab 
sessions and tutorial sessions mainly through observations and log files. The questionnaires 
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and the interviews provided more information about students' utilisation of portables in these 
settings. 
Intermediate Cycle (IC) students 
The intermediate cycle students were observed during the clinical observations, hands-on 
tutorials and lectures. The lectures were held in the hospital's lecture theatres and the tutorials 
were held in the hospital's tutorial rooms. These rooms were equipped with a personal 
computer, data projector, flip chart, and an x-ray display device. Instructors usually used the 
personal computer to display lecture slides that were downloaded from external memory 
devices. Occasionally, some instructors used the x-ray display device during lectures to 
display x-rays of real patients to facilitate lecture discussion. Most students used their laptops 
to view lecture slides and take notes. Some used printed versions of the lecture slides to 
follow the instructor's illustration and take notes. 
Students were also observed in some hands-on tutorial sessions which were held in 
examination rooms, tutorial rooms or patients' rooms. During these sessions, students were 
expected to practise diagnosing pretend or real patients by applying what they have learnt 
during the session or other previous sessions. Students were mainly moving around visiting 
patients and diagnosing them. Students did not use their laptops during tutorial sessions; 
instead, they used printouts of the material they needed and wrote their notes on these as well. 
Others used handbooks to write down their notes. Students were also observed in one clinical 
observation session that was held in an eye clinic. The clinic observation was expected to be 
useful for studying mobile learning; however, the session covered a topic that was new to 
students and was not related to what students were taught in the hospital placement. 
Junior Cycle (JC) and Foundation Year (FY) students 
These two groups were placed in the university. The junior cycle students were observed in 
the following courses: Cardiovascular and Respiratory, Molecular Medicine, 
GenitourinarylEndocrine, Histology and Clinical Competencies. In addition, the foundation 
year students were observed in the following courses: Introduction to general, medicinal and 
pharmaceutical chemistry; Introduction to medical physics; Introduction to human biology; 
and Chemical processes. Some of the foundation year students, those who did not pass an 
English language exam, attended an English language course. Most of these classes ran for an 
hour according to a schedule. 
For these two groups, most lectures were held in the same classroom. The classrooms were 
equipped with a laptop for instructors' use, data projector, overhead projector and a 
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whiteboard. Instructors usually used the laptop to display the lecture slides which were 
downloaded from the VLE, the instructor's home directory or an external storage device. 
Most students in these groups used their laptops to download lecture slides (PowerPoint 
presentations) that were previously uploaded on the VLE. Students varied in tenns of the 
techniques they used to view the lecture slides and take notes during lectures. Most students 
used their laptops to view lecture slides and take notes. Some used printed versions of the 
lecture slides to follow the instructor's illustration and to take notes. Others used their laptops 
to follow the instructor's illustration but were writing down their notes on their handbooks. 
Most lectures were supported by tutorial and lab sessions. The tutorial sessions where held in 
small tutorial rooms equipped with a laptop for instructors' use, data projector, overhead 
projector, and a whiteboard. In each group, students were divided into smaller groups and 
were assigned to different tutorial sessions. During tutorials, instructors usually used the 
classroom's laptop to display slides and discuss issues that have already been discussed in the 
lectures. Some instructors solved exercises during these sessions. The exercises had been 
given previously to students as homework. Students mainly listened to the instructor and used 
their laptops to look at the slides and take notes. Some students wrote down their notes in 
handbooks. 
Students were also scheduled to attend a number of lab sessions which were held in a 
laboratory that is equipped with specimens of organs and body parts and other equipment for 
students' use. The lab sessions were mainly aimed to cover the topics that were previously 
discussed in the lectures and help students explore the specimens of the particular body parts 
and organs. During these sessions, instructors often used the lab's personal computer to 
display the lab sheet that includes a set of points that students need to cover during the lab 
session. Students had a copy of that in their lab handouts. The lab computer was also used to 
retrieve material from the Internet or the VLE to help illustration and discussion during lab 
sessions. Students were required to cover the points listed in their lab handouts. They used 
their lab handouts as a reference to the list of points that they need to cover and take notes. 
Some junior cycle students used their laptops during these sessions to refer to previous lecture 
slides that are related to the topic covered in the lab session. Students also used their laptops 
to search the Internet and retrieve any material placed on the VLE in relation to the lab 
session. Moreover, students occasionally referred to the books that were available in the lab 
which included images and descriptions of the topic being discussed. 
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7.2.3 Informal learning setting 
Junior cycle students' portables utilisation in informal learning settings was studied through 
observing them in the university's library, log files, and questionnaires. The library was 
equipped with some specimens of organs and body parts and a human skeleton for students to 
use. 
Two of the participants from the intermediate cycle were observed during a group meeting 
that was held in the hospital's canteen. The intermediate cycle participants could not be 
observed in many informal settings because they were scheduled eight lectures a day with 
only one hour break which they used to have a quick snack. The foundation year participants' 
informalleaming activities were studied through log files. 
7.3 Data collection 
The study data was collected through questionnaires, observations, log files and interviews. 
Table 7-1 shows a summary of the data collected in the study. 
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Table 7- J Summary of the data collected in the study 
Group Total number Method Total gathered data 
of students 
Questionnaires 3 students (ICl, IC3, IC4) 
Observations Formal: 7 days for a total of 13 hours in 
multiple lectures and tutorial sessions 
Informal: a 30 minute group meeting in the 
hospital canteen 
Log files 4 students - (a screenshot is captured every 30 
seconds) 
Intermediate 4 participants Ie] : 6201 screenshots in 9 days 
cycle (ICI.IC2. le2: 16655 screenshots in 9 days IC3.IC4) le3: 7541 screenshots in 9 days 
IC4: 9088 screenshots in 9 d~s 
Interviews 3 students 
lei : face-to-face (2 instances - 10 minutes) 
Instant messaging software (2 instance) 
IC3: face-to-face ( I instance - 10 minutes) 
le4: face-to-face (3 instances - 10 minutes) 
Instant messaging software J I instance) 
Questionnaires 4 students (JCI, JC3, JC4. JC51 
Ob ervations Formal: all participants and in 14 days for a 
total of24 hours in multiple lectures and lab and 
5 participants tutorial sessions 
(JCI, JC2, Informal: a total of 8 hours in the university 
JC3 , JC4, library 
JC5) and 8 Log files 5 students (a screenshot is captured every 30 
tudents who seconds) 
Junior cycle carried out JCI : 8846 screenshots in 9 days 
interesting JC2: 9400 screenshots in 25 days 
practices (JC6, JC3 : 49533 screenshots in 28 days 
JC7, JC8. JC9. JC4: 458 screenshots in 2 days 
JCIO, JCII, JC5: 21831 screenshots in 28 days 
JCI2,JCI3) Interviews 3 students - The duration of all interviews was 
around 15 minutes 
JCI : face-la-face (I instance) 
JC2: face-to-face (2 instances) 
Je3 : face-to-face{2 instances) 
Questionnaires 2 students (FY I, FY2) 
Observations Formal: 5 days for a total of 12 hours in 
multiple lectures and tutorial sessions 
Informal: (FYI) during a meeting with an 
instructor 
Log file 2 students (a screenshot is captured every 30 
Foundation 2 participant seconds) 
year (FYI, FY2) FYI : 14298 screenshots in 15 days 
FY2: 12327 screenshots in 12 d~s 
Interviews 2 students 
FYI : face-to-face (2 instances - 15 minutes) 
Instant messaging software (I instance) 
FY2: face-to-face (J instance - 15 minutes) 
Instant messaging software 12 instance~ 
7.3. t Que tionnaire 
Nine (rc: 3. JC: 4, FY: 2) of the II participants completed the questionnaire. The 
questionnaire wa ent to the tudent via email. 
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7.3.2 Observations 
Students' were observed in both formal and informal settings. The observations also covered 
the rest of the students in the classes that were observed or who were in the library at the same 
time as some interesting activities were carried out by these students. These cases were first 
observed then approached to ask for their permission to use the collected data for the study. 
All the cases granted their agreement to use the observational data, which were mainly 
recorded as notes, for the research. Details about the duration of observations in formal and 
informal settings of each group are provided in Table 7-1. 
7.3.3 Log files 
The system monitoring software was installed in all the participants' laptops and was set to 
capture a screenshot every 30 seconds (15 seconds for one participant). This was a human 
error as the researcher forgot to change the default software setting for the time between 
screenshots. The time period for logging students' activities varies among students as some 
were approached later during the study while one participant (IC 1) asked to uninstall the 
software from his laptop after a week. Data was collected from students' laptops by meeting 
them weekly and saving the log files to an external hard disk. A female participant's computer 
(JC4) was formatted in the second week of the study and all the captured data was lost. The 
software was not installed again as the student preferred not to have the monitoring software 
installed again. In addition, during the first week of installing the software, the monitoring 
software stopped logging two of the participants' (JC4 and JC5) activities because the log 
files folder's size exceeded the limit that was specified by the software. This problem was 
resolved by changing the folder's size option in the software to fit with students' estimated 
usage of their portables. Details about the total number of log files collected from each 
participant's laptop and the duration of logging the student's activities are provided in Table 
7-1. 
7.3.4 Interviews 
Short face-to-face interviews were conducted with some of the participants during and at the 
end of the study to clarify some of the issues that were observed in formal and informal 
settings. In addition, students were contacted after the study through email and instant 
messaging software for clarification of some of the activities that were found in their log files. 
The interviews were structured using the observational notes and log files so the questions 
varied for each student. Details about the number and duration of the interview for each 
participant are provided in Table 7-1. 
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7.4 Data Analysis 
This section discusses the analysis of the research data that were collected through 
questionnaires, observations, log files and interviews. 
7.4.1 Questionnaire analysis 
The questionnaire included open and close-ended questions that provided information about 
students' portables utilisation in formal and informal settings, the influence of portables on 
students' learning activities through listing the benefits and limitations of portables' usage for 
learning, portables' utilisation for communication in formal and informal settings, and the 
impact of instructors' technology utilisation on students' technology utilisation. The 
questionnaires were analysed as cases that report on the perceptions and portables utilisation 
of the people studied. 
7.4.2 Observational data analysis 
The observational notes were mainly searched for cases that help answer the research 
questions. The notes were also used to map the participants' activities recorded in the log files 
with the activities taking place in the different locations where the students were observed 
such as classrooms and the library. This helped with studying students' utilisation of portables 
in both formal and informal settings and validated the mobile learning conceptualisation 
proposed in the previous chapter. This was done by searching for cases that represent the 
different learning classifications presented in Table 6-8 which were proposed as part of the 
mobile learning conceptualisation and which classifies learning based on the context of 
learning activities. The observational data was also used to triangulate students' self reports 
collected from their questionnaires. 
7.4.3 Log files analysis 
The log files were analysed by examining them visually and looking for the applications that 
students used in formal and informal settings which provided an idea of the activities students 
carried out in these settings. Determining whether the applications were used in formal or 
informal settings was done through comparing the time that appeared on the screenshots, 
tagged by the logging software, and the student' timetable, and supporting that with 
observational data when this was available. However, in some cases, the physical location had 
to be inferred by studying the applications that students used, shown in log files, and the 
activities that they engaged in. This provided an idea of the location where learning activities 
took place in relation to where they are supposed to be in the timetable. In addition, in some 
cases, location was determined through the online conversations that students had with others. 
Students were also asked about where some of the activities have taken place through 
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contacting them via instant messaging software. However, students' self reports could not be 
validated using other methods and these responses had to be considered without validation. In 
some cases, studying the continuity of learners' activities clarified the aim of the activity and 
thus validated learners' responses. These techniques provided an insight on students' 
portables utilisation in formal and informal settings and provided information about the 
continuity of students' learning activities in different contexts which helped with studying 
mobile learning. Activities such as reading course materials, revising lecture notes, working 
on courses work and communicating with colleagues were determined using the log files. 
7.4.4 Interviews analysis 
The interview data were used to clarify unclear issues related to the observations conducted in 
formal and informal settings. Students were also contacted through emails and instant 
messaging software to clarify some of the issues that were found in the log files. 
7.S Findings 
This section discusses the findings of the data collected from the participants as well as the 
other cases that were observed in both formal and informal learning settings. In all cases, 
students' consent to use the collected data for the study was obtained. 
The structure and focus of this section differs from the previous studies findings sections. It 
presents the research findings according to the main themes of the research questions of this 
thesis, unlike the previous chapter where the findings were presented according to the 
research method used to collect the data and more focus was on understanding and 
conceptualising mobile learning. The structural changes, specifically Section 7.5.S, also align 
with the changes introduced to the data analysis in this chapter through using the 
conceptualisation of mobile learning and the classification of learning presented in Table 6-S 
in the previous chapter. 
7.5.1 Portables' utilisation in formal settings 
The participants' questionnaires showed that the students use their laptops inside the 
classroom on a daily basis to view lecture slides, take notes, follow the instructors' 
illustrations, view pictures included in the slides, use the Internet and use online dictionaries 
and encyclopaedias. The log files and class observations validated that the students used their 
laptops for the above purposes. The observations supported by the log files also showed that 
students used their laptops to exchange lecture slides through Bluetooth or external memory 
devices especially in cases of limited wireless connectivity where they could not download 
the lecture slides from the VLE. 
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Moreover, the log files and class observations validated students' questionnaire responses 
about using their portables inside the classroom to communicate with others and ask 
questions. For example, participant FY2 communicated with colleagues inside the class and 
others outside the class; the log files showed that the student used instant messaging software 
to ask for help regarding software he wished to download. The student received a website link 
as a response. In addition, the student used instant messaging software to chat with a 
colleague inside the classroom regarding the lecture. 
The log files also clarified that the participants used the Internet inside the classroom to view 
websites with and without some relation to the topics discussed during lectures. For example, 
participant FY2 used his laptop to visit websites suggested by instructors during classes, such 
as a website listed on one of the lecture slides to view a simulation program. 
In addition, the foundation year and junior cycle participants, and the rest of the class, were 
observed during lab sessions that were held in the laboratory. In these sessions, instructors 
usually used a personal computer and data projector that were available in the laboratory to 
display material related to the topic discussed in the lab session. Most students did not use 
their laptops in these sessions; instead they used lab handouts. Participant FYI was asked 
about the handout and she clarified that these are provided by the university for students' use 
during lab sessions. The lab handouts included a set of lab sheets that are related to the topics 
discussed in different courses' lectures throughout the semester. In addition, the handouts 
were usually used during lab sessions to refer to the points that students need to explore 
during these sessions and write down/draw their observations and notes. The handouts were 
also used by students to facilitate discussions and share representations during these sessions. 
The student explained that the handouts are handed to the instructor for grading at the end of 
the semester and are returned for exam revision as students are tested on the issues covered in 
the lab sessions. The participant clarified that for this reason, she and her colleagues use other 
resources to contribute to their answers in the lab handout such as getting help from each 
other, searching the web. reviewing their lecture slides and reading the lab session's 
corresponding online materials that are posted by the instructors on the VLE. For example, 
one of the observed lab sessions was about exploring and examining different kinds of tissues 
using a microscope. The instructor mentioned that he had posted a number of images of these 
tissues with a description of each on the VLE. The instructor also displayed and discussed 
some of these during the lab session. The participant clarified that students are asked by the 
instructor to get back to these resources to help with solving and understanding the lab 
session. 
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While most students did not use portables during lab sessions, some did. For example, 
participant JC I was observed during a lab session using both his laptop and lab handout. The 
student clarified that he uses his laptop to refer back to the lecture slides that are related to the 
lab session to get help and more information about the issues that need to be covered during 
the session. The instructor was also asked about students' portable utilisation in the lab 
session and she clarified that sometimes students use printed lecture notes, handouts, books, 
and their laptops during lab sessions to get more information about the topics covered. This 
was also found during the lab observations. 
The observations showed that students use a diversity of devices to aid their learning in 
fonnal settings such as laptops, handouts, handbooks and specimens. For example, some 
students used printed versions of the lecture slides despite the availability of their laptops 
during lectures and the fact that these can be used to view lecture slides and take notes. A 
couple of these students (JC6, JC7) were approached and asked about the reason for using 
printouts instead of their laptops and they clarified that they prefer to use printouts as they do 
not type fast which causes them delays in taking notes as the instructor illustrates. In addition, 
they clarified that they prefer to use printout resources to aid their learning in general. The 
same students were observed over the period of the study and their practices did not change. 
However, on a couple of occasions where there has been a swap in some lectures without 
students being notified, the students used their laptops to view the lecture slides and write 
notes. In these cases, students changed their practices to cope with the change in the setting 
and the unavailability ofthe tool (in this case printouts) that they usually use to facilitate their 
learning. From an activity theoretic perspective, the availability of the laptops resolved the 
contradiction (the unavailability of printed lecture slides) between the subject (student) and 
the tool (printed lecture slides) used to achieve the object (follow the instructor's illustration 
and take notes) of the activity. The students replaced the tool (printed lecture slides) that they 
usually used to view lecture slides and take notes with another tool (laptop) that enables 
accomplishing the objective of the activity. Similarly, the observations showed that 
participant JC4 changed her practices from using a laptop to aid learning during lectures, view 
lecture slides and take notes, to using printout versions of the lecture slides. This was due to a 
problem with the student's laptop which was taken away to be fixed. Moreover, the 
intermediate cycle students' observations that took place in the hospital showed that students 
used handouts and handbooks in all hands-on tutorial and clinical observation sessions. 
Students clarified that laptops are too big and heavy to be used in these settings, especially 
since students need to be standing and moving around most of the time. Students only used 
their laptops in the lecture halls which also took place in the hospital. These halls enabled 
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students to use their laptops more comfortably due to the availability of tables, wireless 
connection and power sockets. 
The junior cycle students were scheduled a number of lectures for a course that is mainly 
delivered online. During one of these sessions, a student (FY7) was copying material, 
including text and images, from the online course to a Word document. The same student was 
observed on many occasions inside the classroom and was usually using printed material to 
view lecture slides and take notes. The student clarified that she will print the document to be 
able to revise the material. This also supports a previous conversation with the students where 
she clarified that she does not use her laptop to study and mainly prints material for that 
purpose. The case shows that despite the availability of an online course, the student preferred 
to use printed material to study the topics. Therefore, the advantages and the capabilities of 
the online course are not being utilised here because the student prefers to have printouts of 
learning resources for revision purposes. 
Part of the foundation year class was observed in English Language classes. Those students 
did not pass the English skills test so they were required to attend English classes to improve 
their skills. In these classes, some students used their laptops to view the lecture slides and 
take notes while others were writing down their notes using handbooks. In addition, students 
used exercise sheets distributed by the instructor to solve exercises during the class. Some 
students referred back to the lecture slides to solve the exercises while others referred back to 
their handbooks. In this course, the instructor usually asked students to write short essays as 
homework and submit them through the VLE. The instructor then marked the essays and 
posted students' marks through the VLE. However, for the lectures that were observed, the 
instructor asked students to write the essays using their laptops during the two hour lecture 
and she corrected them at the same time by asking each student to bring his/her laptop to the 
instructor's desk for correction. Students were given their marks at the same time. During 
these lectures, some students used dictionary software that is installed on their laptops; others 
used online dictionaries. 
All the devices that students used to aid their learning were also used to share representations 
and facilitate discussions. For example, the observations showed that students point to each 
other's laptops, handouts, or handbooks while discussing issues. In addition, it was shown 
that students did the same when asking instructors questions as they usually take their laptops 
with them to the instructor's desk and ask questions while pointing on their screens to refer to 
certain things on the monitor. 
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In conclusion, studying students' utilisation of portables in fonnal settings answers a part of 
the second research question: How do students in HE utilise portable technologies in formal 
and informal settings? The study showed that students use multiple devices (old and new) to 
aid their learning in fonnal settings. The devices are mainly used to accomplish curriculum-
related tasks such as viewing lecture slides, taking notes, communicating with colleagues and 
discussing the topics discussed in the class and viewing online resources related to these 
topics. This is mainly due to the structure of sessions which are based around students using 
their portables to aid their session-related practices in fonnal settings. The devices are also 
used to accomplish social activities such as communicating with friends and family via instant 
messaging software and emails and visiting websites and performing tasks of personal 
interest. Students attributed that to the fact that laptops can be easily used to subvert formal 
education without being noticed. Lastly, the devices are used to accomplish administrative 
tasks such as preparing curriculum-related and personal (e.g. curriculum vite) documents and 
using time management tools such as a calendar. 
The study also showed that despite the availability of portable technologies, some students 
still use conventional devices such as handouts to accomplish their learning activities in 
fonnal learning settings. This is due to some limitations of the portable technologies that can 
not be used in certain contexts. In addition, students' personal preferences about the way they 
like to approach their learning affects the choice of technology to facilitate their learning. 
Others expressed that they prefer to use printout versions of the learning resources due to the 
fact that they prefer to write down notes rather than typing them because they are slow at 
typing. 
7.S.2 Portables utilisation in informal settings 
All participants' questionnaire responses showed that they use their laptops on a daily basis 
outside the classroom. Students reported that they use their laptops to view lecture slides, 
write notes, view websites, chat with colleagues, ask questions, prepare for lectures, read 
previously given course material, work on assignments, play games, listen to music, read! 
write emails, and read e-books. The log files and observations showed that students used their 
laptop to accomplish the activities mentioned above as well as other tasks such as viewing 
personal pictures, the timetable and calendar. 
The log files clarified that students used the Internet outside the classroom to read online 
newspapers, watch movies, visit websites of personal interest and visit websites with images 
and videos related to the topics discussed in lectures. The Internet was also used outside the 
classroom to access the VLE to view resources, use the chat room to communicate with 
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colleagues and view discussions of college communities, clubs, courses' discussions and 
problem solving. In addition, the log files showed that the participants used the Internet 
outside the classroom to access online dictionaries and encyclopaedias. For example, 
participant FY 1 clarified during an online conversation that she usually looks for more 
information about the topics discussed in the classroom through online resources which she 
takes notes of and sometimes writes down questions to be discussed with instructors. The 
student was observed during a discussion with an instructor. She used her laptop to refer to 
her questions and some of the points listed in the lecture slides. The log files also showed that 
most participants used the Internet outside the classroom to view web sites suggested by 
instructors. This was recognised where the students copied the web addresses from a lecture 
slide into the browser's page. 
The log files also showed that the participants used their laptops to communicate with others 
for personal and educational purposes. For instance, participant FY2's log files showed that 
he used the Internet to chat with people and collaborate regarding lecture slides and used the 
web to help answer people's queries. In addition, the log files of participant FYI showed that 
she used instant messaging software outside the classroom to communicate with a colleague 
and arrange for a group meeting to revise previous lectures and solve a tutorial. The student 
was asked through an online conversation about the purpose and what she and the group 
usually do in these sessions. The student clarified that they meet weekly to discuss and revise 
the material that has been covered in lectures during the week. She clarified that these 
meetings are not compulsory but they are arranged within the group as a way to help each 
other and to understand the material. She also mentioned that not everybody in the class does 
that. 
In addition, the log files showed that the participants printed some lecture notes to be used in 
informal learning settings. For example, participant FYI was asked through an online 
conversation about printing a set of lecture slides of a course (Biology) and she clarified that 
she does that only for that course as the slides include lots of details and need more time to be 
understood. In addition, the student clarified that she prefers to use printouts for this course as 
this keeps her away from her laptop and the possibility to chat and do other things than 
studying. The student clarified that she gets back to the printouts when she wants to revise the 
lecture slides. However, the student mentioned that she does not depend totally on the 
printouts as she still uses her laptop to view the slides during lectures and when revising 
especially to view any images in the slides and to take more notes as she is revising. 
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The observations showed that students use laptops, mobile phones, handouts, handbooks, 
books and specimens as learning aids in informal settings. For example, many cases were 
observed in the library where students used specimens to facilitate group discussions. In these 
cases, students had the lecture slides that are related to the specimen printed out or displayed 
on their laptops and used these to help explore the specimen. In addition, a number of cases 
(JC7, JCI I, JCI2, JCl3) were observed in the library where students rewrote the notes they 
usually take during lectures on the lecture PowerPoint slides to printout versions of the lecture 
slides or in handbooks. Students clarified that they prefer to revise from printed material for 
exams and some suggested that they understand better when they write down notes. Others 
explained that they abandon using their laptops for exam revision as this causes them sight 
problems and therefore. they prepare their learning resources for exams beforehand 
throughout the semester by using printed versions of the relevant learning resources. 
In conclusion, studying students' utilisation of portables in informal settings helps with 
answering the second part of the second research question: How do students in HE utilise 
portable technologies in formal and informal settings? The study showed that students use 
multiple devices (old and new) to aid their learning activities in informal settings. The choice 
of the device used mainly depends on personal preferences about the way students like to 
approach their learning. Portables were used to accomplish curriculum-related tasks such as 
revising lecture slides, working on assignments and discussing issues with colleagues. 
Portables were also used to accomplish social tasks such as communicating with friends and 
family and engaging in forums of personal and educational interest. Moreover, portables were 
used to accomplish administrative tasks such as using emaits to arrange for meetings, 
performing time management tasks (e.g. calendar); viewing schedules and preparing 
documents for further use. 
7.5.3 The difference between using portable technologies when supplied as part of a 
study and when they are used as part of students' routine study practices 
To address this issue, this study investigated 2nd/3 1d year students' utilisation of portables for 
routine study practices and compared that to 151 year students' utilisation of the devices. This 
was based on the assumption that I"I year students can represent students with little expertise 
of using portable devices to mediate their learning activities as, in this study's setting, they 
have been using laptops to aid their learning for a shorter time than 2nd/3 rd year students. It 
was also assumed that 2nd/31d year students can be studied to represent students for whom their 
portables are already integrated into their routine learning practices. This helps with studying 
students' established use of the technology to accomplish learning practices, which this thesis 
aims to address. However, although the number of 151 year participants in this study does not 
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represent the population of students using a technology as part of a study, the year of study 
does not seem to determine how immersed students are in using a technology to mediate their 
learning. 
The study showed that the number of 15t year students who used conventional devices instead 
of laptops to aid their learning practices is less than that in 2nd/3rd year students. This shows 
that although 151 year students have been using laptops for a shorter time in higher education, 
they may be more dependent on the technology than those who have been using it for a longer 
time in this context. 
On the other hand, the study showed that when portables are used as part of students' routine 
study practices (e.g. 2nd/3rd year students), students use the devices to accomplish a wider 
variety of activities than the students that have been using the devices for a shorter time (e.g. 
lit year students). For example, the intermediate cycle students (3rd year) used their laptops to 
share documents and facilitate discussions, whereas the foundation year and junior cycle 
students did not use them much. 
The study also showed that one factor that influences students' adaptation and utilisation of 
portable devices to accomplish routine learning activities is the level of integration of the 
devices in students' learning by the educational institution. In the study, portables were 
provided to students by the university and were made part of students' curriculum where 
students were expected to use them to accomplish their routine learning practices. The 
students reasoned that the availability of devices and the resources to use the devices and the 
continuity to use these across the years made them more dependent on the technology to 
accomplish most of their practices. Students' utilisation of laptops in this study was also 
widespread and more integrated in students' learning activities than the students in the pilot 
study where portables were not available to all students. The study also showed that the 
availability of the devices and resources affects the way portables are used and the level of 
technology integration in students' learning practices. For example, students in this study 
were found to use their portables to accomplish most of their learning, communication and 
administrative activities. This is because the university provided students with these devices 
and built the curriculum around using these to accomplish learning objC!ctives. Students also 
believed that losing their portables will have a major impact on and may hinder them from 
achieving their learning objectives. For example, participant Ie3 clarified that she did not 
recognise the benefits of using her laptop to achieve learning objectives when the device was 
first provided to her by the university. But, after three years of using the technology, she 
clarified that she cannot give up her device and could not achieve her learning objectives 
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without it. This also shows that proper training is needed for students when they first are 
provided with laptops to ensure utilising the benefits of the device for students' learning. 
On the other hand, the study showed that although integrating a technology in students' 
learning practices encourages use, it does not necessarily mean that students will use the 
technology to achieve their learning objectives. For example, in this study, although laptops 
are integrated in students' learning by the university, some students preferred to use 
conventional devices to accomplish their learning activities. This was due to personal 
preferences as some clarified that they prefer to use printout resources and write down notes 
rather than doing that using their laptops. 
Therefore, the time spent using a technology is not the only factor that determines the extent 
of the technology's integration in students' learning practices. It is also affected by personal 
preferences and context. 
7.5.4 The influence of portables technologies on students' practices 
The second focus question in this thesis is: What is the influence of portables technologies on 
students' practices? The answer to this question was investigated by studying the benefits and 
limitations of these devices when used by students to accomplish their learning practices. The 
study showed that using portables to aid students' learning provides a number of benefits such 
as the convenience and accessibility to learning resources which aids the ability to engage in 
learning activities in different contexts. Students expressed that portables enabled having all 
the needed resources and the ability to access these through one device. In addition, 
conversations with students revealed that students perceive the portability/mobility of the 
devices as a key benefit because this enables them to engage in learning activities in multiple 
contexts. Students also perceive portables as being useful for managing documents and 
tracking notes and lecture material. Participant IC4 clarified that he usually arranges all 
relevant information from different resources such as books, the web and his own notes in 
documents and folders for easy access. The student mentioned that he perceives arranging 
learning resources using technologies easier than doing the same using printed materials. In 
addition, participant lei's log files showed that the student edited the printed material that he 
usually uses during hands-on tutorial sessions and added more information to these. The 
student was asked about that and he clarified that he usually copies the notes that he takes 
during the tutorial sessions on printed material to the electronic document on his laptop. He 
also mentioned that he looks for more information about the topics on the web and adds these 
to the document. The student clarified that this helps him to have all the information that is 
related to a specific topic in one document and all the documents that are related to the same 
189 
Main Study 
course in one folder. The student uses the documents later for revision. This answers a 
question that was proposed in Section 6.5.1 regarding how students keep track of their notes 
and lecture material. 
The participants' questionnaires showed that students find laptops to be useful for use in 
formal settings as they enable students to carry out many activities that help them to 
understand the topics discussed during lectures such as to view lecture notes, follow 
instructors' explanations, view media and search for information. These activities were also 
found in observations of students inside the classroom. In addition, the participants perceived 
laptops to be useful for activities in informal settings as they enable carrying out activities 
which can not be done when using conventional devices such as accessing lecture notes, time 
management and information searching through the Internet. Students also mentioned that 
mobile phones are useful for time management activities and communication purposes 
especially outside the classroom. 
The participants' questionnaire responses did not identify any limitations that they 
encountered as a result of using portable devices to aid their learning. However, studying the 
intermediate cycle students showed that students did not use laptops during hands-on tutorial 
sessions and clinical observation sessions because these devices are heavy and too big to be 
held for a long time and moved around. In these cases, students replaced laptops with 
handouts and handbooks. This shows that the properties of the devices affect students' ability 
to use these in certain contexts. In addition, through conversations with the participants, most 
mentioned that the connectivity to the Internet through laptops gives them the opportunity to 
engage in practices that distract them from studying at home or listening to the instructor's 
illustration during lectures. The observations supported that as a large number of the students 
subverted formal education during lectures by engaging in activities that are not related to the 
lecture such as chatting with others, browsing the web, reading/writing emails, playing games, 
and watching videos. This shows that portable technologies not only can be used to facilitate 
learning in formal and infonnal settings, but they can be easily used to engage in activities 
that distract learning. Other factors that limit the utilisation of portables and thus influence 
students' practices in formal and infonnal settings are: short battery life, the limited number 
of power sockets, lack of privacy and the availability and speed of internet connections. 
7.5.S The reladonship between context and students' learning activides 
This subsection attempts to answer the third research question: What is the relationship 
between context and students' learning activities? The study showed that learning activities 
are affected by the physical (location) and social (rules and division of labour governs the 
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community engaged in the activity) contexts of these activities. For example, the study 
showed that in formal learning settings students mainly engage in activities which help with 
achieving the goal of the sessions (developing understanding of an issue) such as viewing 
lecture slides and taking notes. Students' conversations, observations and log files clarified 
that students limit their use of portables to engage in online discussions with others inside the 
classroom because instructors ask them not to. 
It was also shown that context affects the choice of device that students used in different 
settings based on the features of the setting. For example, the intermediate cycle students who 
usually use laptops during lectures used different types of devices to aid their learning during 
hands-on tutorial sessions in the hospital. This was due to the setting of the tutorial sessions 
that required students to have small and light devices that could be carried around easily and 
used to view learning resources and take notes. This is also affected by the features of the 
technology which may enable or hinder using the devices in certain contexts. In this example, 
the laptops' limitation of being big in size and heavy in weight hindered using them in 
situations that require students to be on the move. 
Not only learning activities are affected by the context of the learning setting, but using 
portable devices creates contexts other than the context that the student is part of. For 
example, many cases (e.g. ICI, IC2, IC3, JC3) were observed where students are in the 
classroom using their laptops to communicate with others through instant messaging software. 
In these cases, students create a different context than the one they are part of which is the 
combination of the properties (availability of wireless connectivity) of the classroom and the 
rules (view lecture slides and write notes) and division of labour (students/instructor) within 
the students' community (students and instructor). The context created in these cases includes 
the student and the other person engaged in the online discussion as the community, which 
changes the rules (write a message and read response) and division of labour (reader and 
writer) governing the learning activity. 
7.5.6 The impact of instructors' portables use on students' utilisation of portables 
In answering the third focus question, about the impact of instructors' portables use on 
students' utilisation of portables, the study showed that instructors affect students' utilisation 
of portables both directly and indirectly. For instance, the impact of instructors on students' 
utilisation of portables was clear in participant FY2's questionnaire response. The student 
reported that he copied an instructor's presentation styles when developing his own 
presentations. When asked, he clarified that the instructor suggested that students adapt his 
presentation style to develop their own presentations. The log files also supported that as the 
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student was viewing a set of slides created by an instructor and adapting and copying the style 
to his slides. 
In addition, instructors' expectations of students' technology utilisation unconsciously 
influences students' behaviours and their utilisation of portables. This was shown in most of 
the participants' questionnaire responses as students reported that they are encouraged to use 
their laptops when instructors require them to look for websites showing animations, e-books 
and articles that help with understanding topics. This was also noticed in the log files as some 
students looked for online resources that were suggested by instructors in the lecture slides. 
The observations supported this conclusion as in some instances instructors were asking 
students to visit certain websites for media that help with clarifying and understanding the 
topics being discussed in the classroom. 
In addition, during a class observation, the instructor solved some questions with students. 
The instructor mentioned that the questions have been posted on the courses' discussion 
forum but only a few students contributed and solved these while he expected more students 
to contribute. Participant JC3 was asked about that and she clarified that students are asked to 
solve the question. but they do not have to as these are not marked by the instructor. This 
shows that one reason that students did not solve the exercises and contribute to the 
discussion forum is that the instructor did not motivate students to do so. Students knew that 
the instructor will solve the questions anyway in the class and that is why they did not solve 
the exercises. 
Students' technology utilisation is also affected by their expectations of instructors' 
technology utilisation. Students' questionnaire responses showed that instructors' technology 
utilisation did not put them off using the technology to aid their learning. In addition, 
conversations with participants clarified that students perceive their instructors to be experts 
in using the technology which encouraged students to use their devices more. Moreover, the 
conversations showed that students did not witness bad experiences of instructors' utilisation 
of portables that might put them off using the technology to aid their learning as they did in 
the previous study. 
7.S.7 The Impact of context on students' communication 
This subsection explores the answer to the fourth focus question: What is the impact of 
context on students' communication? This question is explored by looking at both formal and 
informal settings. This also helps with exploring the similarities and differences between 
students' communication in these contexts. 
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Formal se«ings 
The participants' questionnaires showed that students engage in face-to-face discussions with 
others in formal settings. This was also found in the observations of students as many 
instances of face-to-face discussions have been observed in classrooms, lab and tutorial 
sessions where students asked questions and discussed issues (both personal and educational) 
with colleagues as well as instructors. The observations showed that students' face-to-face 
discussions increased in lab settings. This is because these sessions were designed to 
encourage students' discussions by arranging students in groups and assigning goals to each 
group to be achieved by the end of the session. In these sessions, students used different 
resources to share representations and facilitate their discussions, such as laptops, handouts, 
handbooks and specimens. Students usually used the handouts to refer to the points that they 
are required to investigate during the sessions. They also used the Atlases available in the lab 
to look for more information about the topic and specifically illustrating images. In addition, 
the observations clarified that students use conventional devices such as handouts and hand 
books to communicate and write comments to each other. 
Students also used portable devices to facilitate their communication and discussions in 
formal settings. The observations showed that students use the notes area in PowerPoint to 
write notes to each other. In addition, the questionnaires, observations and log files showed 
that students, including the participants, use instant messaging software during classes to 
communicate with each other to discuss questions about the issues illustrated in the class. The 
log files also showed that students use their laptops during classes to communicate with 
friends and family and discuss issues not related to the topics discussed in the classroom such 
as personal issues, arranging meetings, solving problems, sharing representations and sharing 
files such as lecture slides especially in Cases of limited wireless connectivity. For example, 
the log files and class observations for participant JC2 showed that he was chatting with 
someone and at the same time looking for flights through an online booking system for a trip 
for that person. The student was continuously sending the other person the results of his 
search queries through instant messaging software. 
The study showed that although instructors make it clear that they do not like students to use 
instant messaging software in formal settings, students still use these to communicate and 
discuss issues with others. The properties of the devices enable students to engage in such 
activities without being noticed by instructors. At the same time, some students expressed that 
they limit their usage of instant messaging software in formal learning settings to conform to 
the rules within the context. 
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The log files also showed that students use emails and discussion forums to communicate and 
discuss issues with both colleagues and instructors. For example, the intermediate cycle 
students' log files showed that students exchanged emails to arrange for the tasks that need to 
be accomplished to complete a group project. They also arranged group meetings, discussed 
issues and exchanged files related to the project through emails and instant messaging 
software. 
Informal settings 
The study showed that students communicate and engage in discussions in informal settings 
more frequently and freely than they do in formal settings. This is mainly because of the 
context as students are not under any restrictions enforced by instructors or the setup of 
classrooms and labs. 
The participants mentioned that they use instant messaging software on a daily basis outside 
the classroom to discuss and ask questions regarding the issues illustrated inside the 
classroom, discuss things not related to these topics, and chat with friends and family. The log 
files showed that there were instances where the participants used instant messaging software 
to communicate and help answer others' queries. For example, in several instances, 
participant FY2 has been approached by colleagues via instant messaging software asking 
about issues included in specific lecture slides. The student then opened the slides file, looked 
for the specific slide and answered the questions. In addition, the participant's log files 
showed that he used the Internet to look for answers for people's queries. For instance, the 
participant was approached by a person who was asking about a specific digital camera 
model; the student used the web to search for that model and sent the search result to the 
person. 
In addition, the observations supported by the log files showed that the participants combine 
different techniques to facilitate their discussions with others. For example, two of the Ie 
participants (le2 and Ie3) used both laptops and mobile phones to discuss issues and 
communicate with each other. The log files showed that they used their laptops to discuss 
issues related to the topics illustrated in the classroom, revise the topics together while each 
being in a different location and arrange a time for that. The log files also showed that the 
participants used their mobile phone to discuss personal issues. This was shown by the 
conversations students held using their laptops as they mentioned some phone calls. The 
conversations also showed that students agreed to print the lecture slides, revise them while 
each was in a different location and then discuss the issues covered in the slides through 
instant messaging software. 
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The questionnaire also showed that the participants communicate and discuss issues (both 
personal and course-related) with other students face-to-face on a daily basis outside the 
classroom. The log files showed that students arranged for their face-to-face meeting through 
instant messaging software. For instance, participant FYI used the VLE's chat room to 
arrange a group meeting. In addition, many cases of face-to-face collaboration outside the 
classroom were observed in the library where students usually sat in groups and discussed 
issues related to material they have been given in lectures, tutorial sessions and lab sessions. 
In these instances, students used their laptops to refer back to some materials as well as share 
representations. Students also used other resources such as books, handouts, handbooks, 
mobile phones and specimens to facilitate their discussions. 
In conclusion, and reflecting on the impact of context on students' communication in both 
formal and informal settings, the study showed that students' communication is affected by 
the context (physical and social) of learning activities. This also affects the method (e.g. face-
to-face and through portables) and the type of device (new or old) students use to facilitate 
their discussions. For example, the log files have shown that students use instant messaging 
software in informal learning settings more than using them in formal learning settings. One 
reason that might have affected students' discussions with others in formal learning settings is 
the social setting of lectures and tutorials, as these were mainly based around the instructor's 
explanation. This affected students' practices as their engagement with their portables tended 
to focus on following the instructors' illustration and taking notes. In addition, it was apparent 
during lecture observations that instructors discourage students from using their portables for 
communication purposes inside the classroom as instructors asked students not to engage in 
such activities. This reflects the impact of instructors' expectations on students' practices. In 
this case, the influence of context is embodied mainly in the social context including the rules 
(listen to the instructor's explanations, view lecture slides and take notes) and the division of 
labour (students/instructor) within the students' community (students and instructor). The 
social context of learning activities in informal settings develops as a result of changes in the 
rules and division of labour of the students' community which enable students to engage in 
discussions without any restrictions from the instructor. 
In addition, the physical context embodied as the classroom and the services available within 
that, such as the availability of wireless connection and portable technologies, affect students' 
communication. For example, in some cases in the study students could not use instant 
messaging software when the wireless connection was weak or not available. This caused 
students to engage in activities other than chatting. In addition, some cases showed that 
despite the availability of portable devices and the ability to communicate with others through 
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these, students choose to communicate face-to-face. This supports a finding in the previous 
study that the technology that students use is not changing the way students cooperate; 
instead, students use the technology to facilitate their discussions. Moreover, the study 
showed that the change in the physical context did not always change students' practices. For 
example, students in hospital placement kept doing the same practices that they used to do in 
the university such as u ing instant messaging software during lectures. 
7.5.8 Cia sification of tudents'learning 
Thi ubsection aim to alidate the conception of mobile learning that was proposed in the 
pre ious chapter. It al 0 helps with addressing and answering the first research question: 
What i mobile learning? Thi i done by applying the conceptualisation of mobile learning 
propo ed in the pre iou chapter to real-world cases extracted from this study's data and 
tudying tudent activitie that are mediated by the use of tools in relation to the context of 
these activitie . Studying tudents' learning activities was mainly done through observations 
and log tile which reflected the routine learning activities that the students pursued and the 
continuity of these in different contexts such as the classroom, laboratory, library and home. 
Studying the tudents' activitie in these contexts provided an insight into their mobile 
learning. A di Cll ed in Chapter 6, Engestrom's (\ 987) expansion of activity theory is used 
to tudy mobile learning based on the idea of context-crossing, where context is represented 
as both the physical and ocial setting of learning activities. A change in the physical context 
is interpreted a a change in the location where learning activities take place which also 
determine whether learning is mobile or static. Location is represented as the tool that 
enable mobile learning. A change in the social context is interpreted as a change in the rules 
(norm that govern the learner' community) and the division of labour (organisation of the 
student' community that hare the arne objective) that govern the community engaged in 
the object of the acti ity and which makes learning socially interesting. Based on this, the 
table below was introduced to help distinguish mobile and static learning and socially 
intere ling mobile and tatic learning. 
Table 7-2 lIIu tration of context cros ing as a basis for defining mobile and static 
learning (WaJi et aI., 2008a) 
Context as social setting 
Conventional Social setting changing 
Context a Location cros ing Mobile learning Socially interesting mobile 
phy ical learning 
environment tatic Static learning Socially interesting static learning 
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The remainder of thi ection is divided into four segments. Each discusses one type of 
learning introduced in the table above using both portable technology and conventional 
de ices to how that the different types of tools (both old and new) can enable the same type 
of learning. 
Location cro ing - Changing ocial settings 
Portable de ice 
The continuity of participant FY I's learning activities across different spaces that was shown 
in the log file provided an idea of the student's mobile learning. The student used her laptop 
to view lecture slide in the classroom, revise these at home and use them to facilitate group 
discus ion during a group meeting. The space that the student was in was determined based 
on the con er alion that took place through instant messaging software (as she mentioned 
where he wa ) and by comparing the time logged on the screenshots with the student's 
timetable to determine v helher the tudent was in a formal or informal learning setting. The 
following i an e tract from the creen hots analysis forms (Appendix G) for the student's log 
file . 
DurinE a lecture 
13:25 DownJoads 2 sets of lecture slides from the VLE (Biology and Physics). 
During another lecture 
13 :32 Views a set of lecture sUdes that were downloaded J)reviously and takes notes (PI:!i'.sics). 
14:06 Closes the slides file . 
Break 
14:07 Opens the other set of slides (Biology). 
14:20 Logs in the VLE. checks her email. 
During a lecture 
14:35 Views the lecture sUdes and takes notes. 
15: 15 Closes the lecture slides tile. 
Break 
16:51 Views previous lecture slides (Biology) - revising. 
16:53 Looks for word meaning using an online dictionary website. 
17:07 Nothing - ~creen ~aver on. 
17:50 Chats WIth a colleague regarding a tutorial and that they need to revise the lecture slides 
to be able to meet with the group and solve the tutorial. 
17:5 1 Revisinglhe lecture slides to be able to solve a tutorial. 
f8 :04 Copies a VRL provided in the lides to the web browser and looks at the website. The 
site includes descriptions and animation in relation to the topic. 
Home 
22:42 Change the Internet connection setting. Sbe is back home and connects to the borne 
network. he I g in the VLE, and replies two messages sent to ber through the VLE's 
chat room while she was away. 
23 :01 She repli to the e me age . The messages are regarding the meeting discussed 
earlier. She proposes some topics for discussion in the meeting. 
23:30 She continues revIsing the lecture slides and chats with the colleague about the meeting. 
Next Day - During a group meeting that took ~Iace in a lecture theatre 
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16:4 
Thi case, hown in Figure 7-1, represents a case of socially interesting mobile learning. The 
student's learning is con idered mobile because she pursued learning activities that are 
directed to ard the arne learning objective (develop her understanding of a topic) in 
different phy ical location uch a the classroom and home. In addition, the student's 
learning in thi case i ocially interesting as the social context (rules and the division of 
labour of the community that hare the object of the activity) of the learning activity changes 
a the tudent change her location and the activity pursued . For example, when the student is 
in the cIa r m the rule and th di i ion of labour that govern the community (shown in 
Figure 7-2) differ from tho e \! hen the tudent is home and uses her laptop to revise the 
lecture !ide and look for more information about the topic through the Internet (shown in 
Figure 7-3). 
igure 7-1 The ca e' interpretation using Activity Theory 
tud nt 
Read from th I ctur 
lide througb tb Laptop 
and cquire inform lion 
from 8' ilabl r our 
(in !ructor, nline 
) 
tud nt and 
in tructor 
Develop understanding of 
a topic 
Division of 
labour 
StudenUinstructor 
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Figure 7-2 Th ca e' interpretation using Activity Theory - Classroom 
Look at the I cture 
lid through th 
laptop and t k 
not 
Figur 
Rc d through th 
I ture lide u ing 
Ih laptop. or h th 
Int rnct for more 
information, and take 
more not 
tudent and 
in truetor 
Following the 
instructor's 
discussion through 
the lecture slides 
Develop 
understanding of 
a topic 
------.~ [ Outcome 
Student/instructor 
interpretation using Activity Theory - Home 
Home 
Location 
tudent 
Develop 
understanding of 
a topic 
------.~ [ Outcome 
Division of 
labour 
Learner 
The . repre n ially intere ting mobile learning case. Similar cases were 
found 10 man of the p rtl ipant ' log file where students engaged in learning activities in 
multipl ti nn I and inti nnal tling . 
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on entional de ice 
The ob ervation ha e hown that during lab sessions, the participants explored some issues 
that are related to the topic that ha e already been discussed in previous lectures. In these 
e ion. the participants' learning was fac ilitated by the use of lab handouts that included 
material in relation to topic that ha e been previously discussed in classrooms. The handouts 
were al 0 u ed to an er orne que tion in relation to the lab session . Participant FYI 
clarified that tudent u ually u e the e handouts during lab sessions to solve the questions by 
exploring pe imen and di cu ion with colleagues. In addition, she clarified that they refer 
back to the e handout later during the semester for exam revision . Following is an extract 
from the ob rvatlonal note of one of the observed lab sessions. 
• The in tru t r dJ u 'e what tbey will be di cus ing today (slides). He mentions a type of 
ti ue that v dl us d in a previous class and explains that it will be explored in great 
delrul durin the lab e Ion. He i looking in the lab handout and so do students. 
• tuden re nOI uslDg th ir laptop , they are listening to the instructor and looking at their 
I b h ndou t th arne time. 
• tud ot • I b handout to lude paces for students to WTite and draw. 
• The in'tru tor a k tudent to tart working on the lab exercise which is looking at some 
Iide u ing a rnt r c p and mentions that he will illustrate the other part of the lab sheet 
laler. 
• tud nt fonn in group and tart looking at the tissue slides through a microscope and write 
note 10 their lab hand u • they al 0 engage in discussions about the slides. 
• tudents are I king t the lide' and taking notes in their lab handouts. 
The tud nt in lh a e i engaged in d ifferent learning activities in different locations 
(lab ratory and home) in order to achieve the same object, which is developing their 
und rstandlng of a topi ('ho\ n in Figure 7-4). In addition, the social contexts of the 
actl\itlc ' chang a th tudent change the physical location and the activities pursued. The 
change in the 0 lal conte t occur a a result of a change in the rules and djvision of labour 
th t go em the tud nt' community in the different locations (Figure 7-5and Figure 7-6). 
Therefore leamtng in thl a e i both mobile and socially interesting as a result of the 
chang '" both the ph . ical and the ocial context of the learning activity. 
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nd 
Develop understanding of 
a topic 
Division of 
labour 
tudcnt in tructor 
and lab a i tant Student/instructor/assistant 
I interpretation u ing Activity Theory - Laboratory 
ludent , in tru tor 
nd lab i tant 
E. plore issues 
related to topics 
di cus ed in the 
cia room 
Develop 
understanding of 
a topic 
------.~ ( Outcome 
Division of 
labour 
tudent/instructor/ass istant 
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'int rpretation u ing Activity Theory - Home 
Iud nt 
Develop 
understanding of 
a topic 
------•• [ outcome) 
Learner 
d to 'ho\ th influ nce of conte t on the choice of device that students 
tud nt in the a e replaced portable technologies with 
u e of portable i difficult. The case also shows that 
I a e ted b the instructor's expectation of students. 
- om'efl(iol1al 0 ial context 
Port 
The log fil 
r g rding 
(Ie mer) 
phy i ) I 
to . 
tud nt u ed hi laptop to read from a discussion forum 
n hI lapt p. The rudent vi ited the website in different physical 
nd the um\ r ity \i hich made his learning mobile (Figure 7-7) , 
f the tl\ltie that the tudent pur ued did not change in these 
\\eb 'itc od r ad regarding a game) and the division of labour 
m r ng ged in the acti ity remain unchanged in the different 
- and hgur 7-9). Therefore, the tudent' learning in this case is 
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cia ified a mobile learning but learning is not socially interesting because of the stability of 
the ocial context in the different activities that were pursued to achieve the learning 
objective. 
Figure 7-7 The case's interpretation using activity theory 
Student 
Open a web itc and read 
regarding a game 
Home - University 
Location 
Community 
Student 
Object 
Develop the ability to 
playa game 
Division of 
labour 
Learner 
Figure 7-8 The ca e's interpretation using activity theory- Home 
Home 
Location 
Student 
Read peoples ' 
comments posted on 
a website Develop the ability 
to playa game 
Open a l eb ite and 
read regarding a 
gam 
Community 
tudent 
------------.~(~ ___ O __ u_tc_o_m_e __ ~) 
Division of 
labour 
Learner 
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Figure 7-9 The case 's interpretation using activity theory - University 
University 
Location 
tudent 
Read peoples' 
comments posted on 
a website Develop the ability to playa game 
------.~ ( Outcome 
Division of 
labour 
Learner 
Tbi i typical of a m bile learning ca e where students use their portable devices to engage in 
learning activitie in multiple conte t . Similar cases were also found in the previous studies 
conducted in thi the is . 
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ca e w extractedfrom the inlennediafe cycle'sfield notes. 
Clini al Skill Examination ion 
• Thi i a tutorial e ion that aims at developing students' clinical competences. 
• The in truetor tarted bowing tudents bow to take a patient's bistory and diagnose. The 
points he i di eus ing are listed in the handouts students have with them. 
• Studen (including participant Ie) look at their handouts following the instructor and take 
note . om tudent u e mall handbooks to take notes, one student is not writing at all. 
• The in tru tor a k a tudent to pretend to be a doctor and examine the patient. 
• The other tuden are ob erving and taking notes in their handouts. 
• The instru t r m ntions that the next ession will be with a real patient and that students will 
be doing the arne thing they exercised today. 
Two day later- Ward tutorial 
• The 81m of thi ion i to practice what students have learnt in the previous tutorial session 
on a real patient. 
• AJI tudents go t the patient' room, but before getting in, the doctor asks students to pick 
ooe of them to be the d tor who will be getting the patient's history. Participant leI agreed 
to be the diago tng doctor. 
• Ie I tarts a king the palient and the patient is answering and the other students write down 
their n t in theIr handouts (the same handout used in the previous session) or their 
handbook . 
• The partiCIpant \ as referring to hi handout to make sure of the sequence of questions he is 
asktng. 
Five day later - Clini al Skill Examination session 
• The tutOrIal I in a eminar room, unlike last week where it was in an examination room. 
• During the e' ion, tudents (including participant leI) are using their handouts to refer to 
orne POints that help them diagnose the pretending patient. They are writing down some 
note' a well. 
The ob ervation ha e hown that the participant's (Ie) learning is mobile as he used a 
handout to aid hi learning about a specific topic in different learning settings that took place 
in dim rent phy ieal location such a an examination room, a patient's room and a tutorial 
room ( hown in Figure 7-10). The tudent's learning in all these physical locations was aimed 
at one obJecti e \ hi h i to under tand the way he should approach patients, take their 
medical hI t ry and diagno them. The ocial contexts of diagnosing patients in the different 
etting dId not hange by the change of the location or the activity. This is because of the 
tability of the rul and di i ion of labour of the community engaged in the activity (Figure 
7-11, Figure 7-12 and Figure 7-13). Thus, learning in this case is not socially interesting. 
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Figure 7-10 The ca e's interpretation using Activity Theory 
tudent 
E. amination room - patient's 
room - tutorial room 
Location 
Object 
Develop the ability to 
examine and diagnose a 
patient 
Division of 
labour 
Read from the handout 
Ii t n to th in tructor' 
iIIu Ir tion, take note and 
practi e on a patient 
tudents, instructor 
and patient Student/instructor/patient 
Read from the 
handout, Ii ten to 
th in tructor 
iIIu tr tion, t ke 
not and pra ti c 
on pati nt 
ca e' interpretation using Activity Theory - Examination room 
Following the 
instructor's 
discussion through a 
handout and 
practice on a patient 
~~--
Develop the ability 
to examine and 
diagnose a patient 
------... ( Outcome) 
tudent in tructor 
and patient Student/instructor/patient 
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Figure 7-]2 The case's interpretation using Activity Theory - Patient's room 
Student 
Subject 
A k the patient 
om que tion , 
examine him, read 
from the handout 
and take note 
Patient's room 
Location 
Community 
tudent , instructor 
and patient 
Develop the ability 
to examine and 
diagnose a patient 
------... ( outcome) 
Division of 
labour 
Student/instructor/patient 
Figure 7-13 The ea e' interpretation using Activity Theory - Tutorial room 
Read from the 
handout Ii t n to 
the in tructor 
iIIu tration, take 
note and practice 
on a patient 
Tutorial room 
Location 
tudent , instructor 
and patient 
Following the 
instructor's 
discussion through a 
handout and Develop the ability to examine and 
diagnose a patient 
------...... [ Outcome] 
StudenUinstructor/patient 
Thi was dj u ed to how how tudents use conventional devices to facilitate their 
learning acli .tie aero multiple conte ts. Not many simi lar cases were found in this study 
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becau e of limit d data (e pecially observations) that reflects on students' utilisation of 
con entional de ices in mUltiple contexts, especially informal ones. 
Static location- Changing odal context 
The next two sub ections di cuss cases of static learning. The cases represent brief incidents 
of activitie canied out by tudents. As discussed in Chapter 5, historical issues and the time 
frame in v hich learning acti ities are investigated influence the classification of learning 
which may change learning from tatic to mobile if learners continued pursuing learning 
acti itie related to the arne objective in different contexts. Section 7.6.2 discusses the issues 
of hi toricity and the time frame of activities under investigation, and how this influences the 
cia ification of mobile learning in these cases. The cases illustrate how the change in 
learning acti itie trigger change in the social context and vice versa. 
Portable d ic 
Thi ca e i extract d from the field notes for one of the English language lectures. The 
in tru tor m ntl n d that 'he aim to change the way the lecture is usually delivered which is 
ba ed on illu Iralion through lide and then asking students to write an essay posted on the 
VLE at home in relation to th di cu sed topic. The instructor then corrects that in her free 
time and po I tudent' grade online. The observed lecture was arranged to include all the 
abo e practice a th in tructor tarted the lecture by ilJustrating a topic using some lecture 
lide downloaded from the LE and then a ked students to apply what they have learnt in 
the cia by writing an e ay about a topic that is posted on the VLE using their laptops. The 
in tructor then corrected the e ay for each student and gave them their grade during the 
lecture. 
• The in tructor download the lecture !ides from the VLE. 
• he mention that tud nt will be required to do an assignment by the end of the second 
bour of the lecrur . 
• orne tudents I gged in th LE, downloaded the lecture slides and opened them. 
• The in tructor m nti n that tud nt v ill be asked about today's topic later in the lecture. 
• When the in tru tor fim he illu'trating, he suggests that students practice what they bave 
Jearnt and dl tnbute a heet that include exercises related to the topic. The instructor asks 
tudents to olve the e erci e. be also mentioned that students will be examined in the 
content of the Ie lure ne t week. 
• tudent are olving the e erci e and orne are going back to the slides to get help. 
• The in tructor tart' solving the exercise with students, she reads from the sheet, the students 
ower and in tru tor alidate it. Students write down the correct answer. 
• Afterolving the e 'erci e, the in tructor asks students to write an essay about to the topic that 
I po t d on the LE. Th in tru tor mention that she will correct the essay during the class. 
• tud nts re logging in to the LE, downloading the assignment sheet, some are discussing it 
and others are writing the e ay. 
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Thi example repre ents a socially interesting static learning case as the objective of the 
learning activity \: as achieved while students are still in the same physical location which is 
the classroom. The ca e is socia lly interesting because of the changes in the social context of 
the learning activitie that took pl ace during the lecture which is different from these for the 
pre iou lecture . Thi is represented in the rules , community and the division of labour 
component. Figure 7-14 show the activity system for students' learning activities that 
usually take place in ide the classroom. 
Figure 7-14 The case's interpretation using Activity Theory 
tud nt 
Vie~ th lecture tides and 
take note u ing the laptop 
Classroom 
Location 
Community 
Students and 
instructor 
Object Develop an 
understanding of a topic 
Division of 
labour 
Student/instructor 
The figure below repre ents the ac tivity system of the observed lecture where the instructor 
altered the etting from the previou lectures. The figure shows the changes in the social 
conte t. 
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Figure 7-15 The case's interpretation using Activity Theory 
tudent Subject 
View the lecture lide and 
lak note u ing the laptop, 
01 e an e erci e sheet, 
ch ck th an, er , ith the 
Classroom 
Location 
Community 
Students and 
instructor 
Object Develop an 
understanding of a topic 
Division of 
labour 
Student/instructor 
The learning acti itie in Figure 7- I 6 - Figure 7-20 illustrate the change in the social context 
which i repre ented at the bottom of the activity triangle in the rules, community and division 
of labour component . This change occurs as a result of a change in the activity pursued in 
order to achieve the acti ity's objective while preserving the stability of the physical context. 
note 
igure 7-16 The ca e's interpretation using Activity Theory 
th I cture 
nd take tudents and instructor 
Follow the 
instructor's 
illustration 
Develop an 
understanding of 
a topic 
------•• [ Outcome 
Student/instructor 
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Student 
in tructor 
Figure 7-17 The case's interpretation using Activity Theory 
Classroom 
Location 
Student 
Solve an exercise 
sheet 
Develop an 
understanding of 
a topic 
------------•• [~ ___ O __ u_tc_o_m_e __ ~] 
Division of 
labour 
Learner 
Figure 7-18 The ca e's interpretation using Activity Theory 
tudent and 
In tructor 
Solve an exercise 
sheet 
Develop an 
understanding of 
a topic 
------------•• ( Outcome 
Student/instructor 
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Figure 7-19 The case's interpretation using Activity Theory 
Student 
Read the question 
posted on the VLE, 
view the lecture 
slides and written 
notes and write an 
essay 
Classroom 
Location 
Student 
Dc cfop an 
under tanding of 
a topic 
------------.~ [~ _____ Ou_tc_o_m_e ____ ) 
Learner 
Figure 7-20 The case's interpretation using Activity Theory 
Student 
Subject 
Check the essay 
with the instructor 
Conventional device 
Classroom 
Location 
Students and 
instructor 
Develop an 
understanding of 
a topic 
------------.~ (~ __ O __ u_tc_o_m_e __ _J) 
Student/in tructor 
This example is extracted from the field notes for the English language lecture discussed 
above. The instructor distributed a set of exercises sheet for students to solve during the 
class . The instructor asked students to solve the exercise on their own and then she solved it 
with the rest of the class. 
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• When the in tru tor fini hes illustrating, she suggests that students practice what they have 
learnt and di tribute a sheet that includes exercises related to the topic. The instructor asks 
students to solve the exercises. She also mentioned that students will be examined in the 
content of the lecture ne t week. 
• Student are olving the exercise and some are going back to the slides to get help. 
• The instructor tarts solving the exercise with students, she reads from the sheet, the students 
answer and the in tructor vaUdates it. Students write down the correct answer. 
Learning in this ca e i considered socially interesting static learning as the objective of the 
learning acti ity (de elop an understanding of a topic) has been achieved while students are in 
the sarne phy icallocation (Figure 7-2 1). At the same time, the social context of the learning 
activity that i repre en ted in the rules and the division of labour of the students' community 
change by arying the acti ity pur ued which makes learning socially interesting. That is, the 
social conte I when ludent 01 e the exercise alone (Figure 7-22) differs from that when the 
in tructor 01 e the e erci e \i ith students (Figure 7-23). 
Figure 7-21 The ca e' interpretation using Activity Theory 
tudent 
01 e an exerci e heet 
refer to the I cture lide 
and not for help and get 
feedb ck from the 
in tructor 
Classroom 
Location 
Community 
Students and 
instructor 
Object Develop an 
understanding of a topic 
Division of 
labour 
Student/instructor 
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Figure 7-22 The case's interpretation u ing Activity Th ory 
Student 
Solve an exercise 
sheet, and refer to 
the lecture slides 
and notes for help 
the instructor, 
correct the wrong 
answers, and write 
down the right 
answers 
Classroom 
Location 
Community 
Student 
Classroom 
Location 
Student and 
instructor 
Solve an 
exercise heet 
o clop an 
under tanding of 
a t pic 
------•• ( Outcome 
Learner 
Check the exerci e 
solution with the 
in tructor 
De elop an 
under tanding of 
a topi 
------•• [~ __ O __ u_tc_o_m_e __ _J 
Division of 
labour 
tudent/in truetor 
Static location - Conventional social context 
The two examples discussed here are typical case of static learning and conventional ocial 
context. Similar cases were found in this study and the studies di cu sed in hapter 4 and 
Chapter 5. 
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Portable device 
This case is extracted from the field notes where two students were sitting next to each other 
revising some lecture slides. It illustrates the variety of devices that students use and how 
these can be used together to aid learning activities. 
• A student takes a picture of something in a book using his mobile phone. 
• He looks at the images he took through the mobile and shows his colleague and they discuss 
issues regarding this. 
• When I approached them they showed me the picture that has been taken on the laptop. The 
picture was transferred to the laptop using a Bluetooth connection and represents a diagram 
similar to the one in students' slides which is hand drawn by the instructor and is not clear. 
• The captured picture includes more details and is clearer. The student said that he took the 
picture because the one they have in their slides is Dot clear and the one in the book is better. 
The example (shown in Figure 7-24) represents a case of static learning. Learning is 
considered static as the objective of the learning activity is achieved while the student is in the 
same location. The learning objective was achieved using the mobile phone to capture a photo 
for an image in a book and transferring it to his laptop to help with the slides revision. In 
addition, the case is not socially interesting because the socia l context of the activity did not 
change while the objective was achieved. 
Figure 7-24 The case's interpretation using Activity Theory 
Student 
Capture an image and 
transfer it to the student 's 
laptop 
Conventional device 
Library 
Location 
Community 
Student 
Capture a photo of an 
image in a book 
Division of 
labour 
Learner 
The case was also extracted from the field notes for the library observations. 
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A tudent i u mg a boo that he ha taken from the library shelves. And at the same time, the 
tudent i looking at her laptop and going through some slides. Before leaving the library, the 
student return the book to the helves. 
Learning in thi ca e ( hown in Figure 7-25) is tatic because the objective of the activity, 
reading from a book to aid learning about an i sue, was achieved while the student is still in 
the am phy ical onte t. In addition, no changes have occurred in the social context of the 
acll It .. hil th obj ctive w achie ed. Therefore, learning in this case is considered static 
and I not ocially intere ting. 
tud nt 
R ad from book nd om 
I ctur lid 
Summary 
ca e' interpretation u ing Activity Theory 
tudent 
Develop understanding 
of a topic 
Learner 
U ing th on eptuali ation of mobile learning to analyse the research data in this study 
help d \ Ith an -" ring the fir t re earch question: What is mobile learning? The study showed 
that m bile laming n be on eptuali ed by tudying learning activities that are directed 
to\! ard lh am obJ tlye in different context considering both the physical and social 
eltrng of Ie mrng ti Iti . The tudy also showed that the innovative uses of portable 
de ice can be tudl d thr ugh on idering the change in the social context of the learning 
a tJ itie . Th Implication of u ing the conceptualisation of mobile learning to analyse the 
re e r h data I further di u ed in e tion 7.6.2. 
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7.6 Discussion 
This section discusses what the analysis revealed about the modifications that were proposed 
in the previous chapter in response to the limitations found in the study design and data 
analysis and were implemented in this study. 
7.6.1 Methodological issues 
The study discussed in this chapter implemented the changes proposed in the previous·chapter 
regarding the sample studied. It focused on studying a small number of cases instead of whole 
classes as in the previous studies in this thesis. This helped with providing more detailed 
information about students' learning practices and the utilisation of portables in both formal 
and informal settings which was limited in the previous studies. In addition, students were 
studied in informal learning settings, which was not possible in the previous study because of 
some restrictions placed by the university. Students' learning practices in informal settings 
were studied through observations and installing system monitoring software on students' 
laptops. Studying students' portables utilisation in informal settings also helped with tracking 
students' learning activities in different settings. This helped with studying mobile learning 
and provided a historical dimension to the collected data that helped with analysing the cases 
in this study through activity theory. 
In addition, the study showed that the period of 2-3 weeks is sufficient time to investigate 
students' learning practices and collect information about the routine activities they pursue. 
During the study, most practices were observed in the first two weeks of the study and after 
this time the practices became repetitive. Further observations did not reveal anything new 
about students' activities. 
Furthermore, in this study, first year students were studied to represent students with less 
expertise using portables. This helped with answering the first focus question about the 
differences between students' utilisation of portables when these are supplied as part of a 
study and when these are used to accomplish routine study practices which could not be 
explored thoroughly in the previous two studies. 
7.6.2 Analytical Issues 
The conceptualisation of mobile learning that was introduced in the previous chapter was 
used to analyse the research data and understand mobile learning in this chapter. Mobile 
learning was defined as learning across contexts where context is understood as encompassing 
both the social and physical setting of learning activities. Using the new conception of mobile 
learning and the classifications in Table 7-2 to analyse the research data in this chapter helped 
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to validate the new conception of mobile learning and differentiate mobile and static learning. 
Examples of the different types of learning that were proposed (based on the change in 
context as the physical and social) were found in the research data for both old and new 
technologies. This shows that the proposed conceptualisation of mobile learning can be used 
to study real-world cases, and is not limited to learning that is mediated by the use of new 
portable technologies, which was a limitation of some of the current definitions of the tenn in 
the literature. 
Using the conceptualisation of mobile learning also helped with differentiating mobile 
learning from static learning. However, the cases of static learning identified in this chapter 
present brief incidents of activities which, if continued in a different context, will cause 
learning to be classified as mobile. This is affected by the time frame in which activities are 
studied. The longer the time that students' learning activities are studied, the greater the 
chance to observe related activities, which would result in students' learning being classified 
as mobile. It is worth clarifying that the focus of the analysis of learning in the case studies in 
this thesis has been on whether particular instances of learning practices that are represented 
in the data collected in the studies are mobile or static; the focus is not on all learning. If the 
focus was to be on students' learning practices over long time periods, and since the 
conceptualisation of mobile learning in this thesis links to the learner being mobile, learning 
will inevitably be mobile in all cases because of the mobility of the learner who carries out 
learning activities in different locations over time. In addition, as presented in Table 7-2, 
focusing on particular instances of learning activities enables focusing on interesting and 
timely practices which otherwise would not be recognised. This arises particularly in the 
'socially interesting mobile learning' cell in the table which enables a focus on mobile 
learning and at the same time highlights what is socially interesting about the case. 
In addition, using the conception of context as both the physical and social setting of learning 
activities provided an insight into the innovative uses of portables for learning which was not 
found in the previous chapters. The innovative usage of portables for learning was detennined 
by a change in the social context of the learning activity which is represented in an activity 
system as the rules and division of labour of the community engaged in the object of the 
activity. This answers a question that was raised in the previous chapter about whether 
innovative usage of portables could not be found due to the limitations of the previous studies 
or if it was not there to be found. This chapter has shown that innovative practices can be 
identified using this method, suggesting that innovation was probably absent from the 
previous cases. 
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Therefore, the conceptualisation of mobile learning gave a new perspective on the term 
through re-thinking it in terms of context crossing where the focus shifted from the 
technology used, as in some current definitions, to changes in the context of use. 
7.7 Conclusions 
This chapter has described a study that aimed at investigating the research questions in ways 
that were not possible in the previous two studies conducted in this thesis. The study revealed 
that studying a small number of students enabled getting in-depth data about their utilisation 
of portables to accomplish learning practices in both formal and informal settings and 
studying mobile learning. In addition, the study helped with validating the conception of 
mobile .learning that was introduced in the previous chapter which was built on studying 
students' learning activities in different contexts through activity theory and considering 
context as both the physical and social contexts of learning activities. Moreover, the study 
helped with answering the research questions and exploring some of the issues that could not 
be studied in the previous studies due to the shortcomings of the studies' data collection and 
analysis methods. The next chapter provides a summary of this thesis, discusses its main 
contributions and limitations and overviews possible directions for further research. 
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Conclusion 
This chapter concludes this thesis by reviewing its purpose and summarising the findings of 
the three studies conducted. The chapter also outlines the main contributions of the research, 
discusses its limitations, summaries the issues raised that are worthy of further investigation, 
and outlines its implications for educational policy and practice. 
8.1 Reviewing the purpose of the thesis 
The main aim of this thesis was to develop a theoretical foundation for the term 'mobile 
learning' based on empirical studies. This included investigating students' utilisation of 
portable devices to accomplish their routine study practices in mUltiple contexts. This thesis 
also studied the relationship between context and students' practices considering context as a 
factor that influences and is influenced by learning activities. Context was considered as the 
combination of the physical and the social setting of learning activities. To examine these 
issues, three studies were conducted in two higher education institutions with different 
settings. Two studies were conducted in a university in Bahrain. The university implements a 
campus wide laptop program by providing all students and academic staff with laptops to be 
used to accomplish their routine tasks. The other study was conducted in a university in the 
UK that did not implement such a program. The studies used both qualitative (questionnaires, 
observations, log files, interviews) and quantitative (questionnaires) data collection methods. 
However, the studies relied more on qualitative data sources for the majority of the findings. 
Each study helped with developing the understanding of the main issues of concern to this 
thesis which cumulatively answered the research questions. 
In this thesis, the understanding of the concept 'mobile learning' and the relationship between 
that and context was developed in the first study. Context was conceptualised as the 
combination of the physical and social setting of learning activities. This helped with 
considering the collective context that affects and is affected by learning activities. A re-
conceptualisation of mobile learning was presented in the second study based on the idea of 
context-crossing through activity theory. Then, the conception of mobile learning was applied 
to the third study's data which helped with validating it. The key outcomes of the research are 
discussed in the next section. 
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8.2 Synthesis of findings 
The findings of the research, derived from the three studies, are synthesised in this section 
according to the three main themes of the research. These include, as outlined in Chapter I, 
developing a theoretical foundation for mobile learning, examining higher education students' 
utilisation of portable technologies to accomplish their routine study practices in formal and 
informal settings, and studying the relationship between context and students' learning 
activities. 
8.2.1 Mobile learning 
A key outcome of this thesis is the conceptualisation of mobile learning that addresses the 
limitations of the current definitions of the term. Mobile learning was defined in this thesis as: 
learning that occurs as a result of pursuing learning activities that are directed towards a given 
aim in multiple contexts (WaH et aI., 2008a). The definition was based on the idea of context-
crossing, where context was represented as both the physical and social setting of learning 
activities. Using context-crossing as a basis for the definition of mobile learning gave a new 
perspective on the term by shifting the focus from the technology used, as in some of the 
definitions in the literature (e.g. Kukulska-Hulme et aI., 2005), to the context of use. In 
addition, the novel use of activity theory to study mobile learning illustrated context by using 
the tool component to represent the physical context (including any available devices) and 
using the rules, community and division of labour components to represent the social context. 
Changes in the physical context helped with differentiating mobile and static learning. 
Changes in the social context helped with studying what is interesting about mobile learning. 
This also helped with studying the innovative uses of portable technologies for learning by 
showing the changes that occur in the social context as a result of using portable technologies 
which would not occur if students used conventional devices to aid their learning. Thus, an 
important contribution of this thesis is the way the physical and social contexts of learning 
activities are represented through activity theory for the conceptualisation of mobile learning. 
This contrasts with Sharples et al. 's (2007c) representation of context in their activity system 
of mobile learning where both the physical and social contexts were represented through the 
'community' component alone. In addition, the interplay between the physical and social 
conception of context differentiates the approach used to conceptualise mobile learning in this 
thesis from Sharples et al. 's (2007c) approach. This is further discussed in Section 8.3.1 
8.2.2 Students' utllisadon of portable technologies in formal and informal settings 
This thesis explored students' utilisation of portable technologies in both formal and informal 
settings. The focus was on understanding how students use portable devices to accomplish 
their routine educational practices, rather than studying how the utilisation of these devices 
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impacts students' learning. The studies showed that students use a variety of old (e.g. 
handouts) and new (e.g. laptops) portable devices to facilitate their learning in formal and 
informal settings. The choice of device and its utilisation was affected by the context 
(physical and social) oflearning activities. This is further discussed in Section 8.2.3. 
The studies showed that students' utilisation of portables technologies in informal settings is 
similar to their utilisation in formal settings. Students used portable technologies such as 
laptops to accomplish curriculum-related tasks like viewing lecture slides, taking notes, 
searching for information on the web, using online dictionaries, and communicating with 
colleagues. In addition, portable technologies were used to subvert formal education in formal 
settings by engaging in activities that are not related to the topics discussed. The properties of 
portable technologies allowed students to engage in such activities without being noticed by 
instructors. For example, portables were used to engage in social activities such as online 
conversations and reading/writing emails. Portables were also used to engage in social 
activities in informal settings. Likewise, portable technologies were used to accomplish 
activities of personal interest such as playing games, browsing the web, and viewing pictures 
and videos in formal and informal settings. Moreover, portables were used to accomplish 
administrative tasks such as creating personal and curriculum-related documents and time 
management through calendars and timetables. 
Students not only used portable technologies to aid their learning in formal and informal 
settings, they also used conventional devices as the main medium for undertaking learning 
practices. Students used conventional devices in formal and informal settings to accomplish 
curriculum-related tasks such as viewing lecture slides, taking notes, and solving exercises. In 
addition, conventional devices were used to subvert formal education and facilitate social 
activities as some students used them to write notes to each other. Conventional devices were 
also used to share representations and facilitate discussion. 
The difference between using portable technologies when supplied as part of a study and 
when they are used as part of students' routine study practices 
It was argued in Chapter 2 that the time spent using a technology can influence students' 
established use of technology to accomplish their routine study practices. This prompted the 
focus on the difference between students' portables utilisation when supplied as part of a 
study and when used as part of students' routine study practices. The studies showed that the 
time spent using a technology do not necessarily determine the extent of its integration in 
students' routine practices. For example, although some students in the studies have been 
using portable devices to support their learning in higher education context for a couple of 
222 
Chapter 8 
years (2nd and 3rd year students) (most students attended year 1 in the same institution), they 
have not become completely dependent on the devices to accomplish their routine study 
practices. Students also used conventional devices to facilitate their learning. In addition, the 
number of students using conventional devices in the 2nd and 3rd year was greater than in the 
151 year. 
The studies showed that the time spent using a technology has an impact on the development 
of students' expertise with the devices and the development of their ability to recognise the 
capabilities and benefits of the devices to aid learning practices. For example, 2nd and 3rd year 
participants, who have been using portable technologies in this setting for a longer time used 
their devices to pursue their routine study practices and engage in a wider variety of activities 
than 151 year students who have been using the technology for a shorter time. In addition, the 
students clarified that when portables were first provided to them by the university, they did 
not notice their benefits and they were not greatly used to achieve learning objectives. 
However, as they continued using the devices, students recognised their benefits, capabilities, 
and also the possibility of accomplishing most of their activities using them. 
As discussed in Chapter 2, studying the differences between students' portables utilisation 
when used as part of students' routine study practices and when used as part of a study can be 
explored by comparing the study's findings with the findings of the literature that investigates 
students' adaptation of new technologies for learning practices. This includes studies that 
investigated students' adaptation of portable technologies for specific objectives such as using 
the devices as learning organisers (Corlett et al., 2005), to accomplish in-class activities 
(Granberg and Witte, 2005) and to engage in activities in informal settings (Facer et aI., 
2004). Some of the findings of the studies conducted in this thesis were similar to the findings 
in the literature. The studies showed that students used portable technologies to accomplish 
the same tasks as the students in the literature such as reading course materials, 
communicating and discussing issues with others, and using time management tools such as 
calendars. However, the students in the literature may have used portable technologies to 
accomplish tasks because they were directed to, rather than out of personal preference. 
Students used the provided devices to accomplish the activities suggested by researchers and 
thus altered their routine practices to include the new devices. The studies conducted in this 
research showed that when portable devices are used as part of students' routine practices, 
students use their portables to accomplish the same activities as the students in the literature 
but with less external influence. This shows the extent of technology integrated in students' 
learning activities and can be used as a baseline against which to interpret more 
interventionist studies. 
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Importantly, the research found that even when portable technologies are used as part of 
students' routine learning practices; they did not replace all of the other tools used to support 
learning. Waycott (2002) also found that providing students with PDAs to be used for reading 
course materials did not replace the tools that students usually used to support reading, such 
as printed material and desktop computers; PDAs were used in conjunction with these 
devices. Her study aimed at investigating whether PDA can be used as an alternative to 
printed material. This demonstrates how personal preferences can influence use, presenting 
the value of these studies as a benchmark for other work in the area. In addition, the studies 
conducted in this thesis showed that students perceive the portability of the technologies and 
the accessibility to learning resources as the main benefits of using portable devices to 
accomplish learning activities. This was also found in the literature (e.g. Waycott, 2002). 
The influence o/portables technologies on HE students' practices 
The studies showed that portable devices, both portable technologies and conventional 
devices, enabled students to engage in learning activities in different contexts. The devices 
were used to accomplish curriculum and personal tasks, share representations, facilitate 
discussions and solve problems in formal and informal settings. The studies also showed that 
although students used conventional devices to accomplish many of the same tasks, portable 
technologies' features enabled students to accomplish activities that the students using 
conventional devices could not perform. For example, the portability of the technologies and 
accessibility to learning resources in different contexts enabled students to access resources 
and engage in learning and communicative activities across different contexts. Portables also 
enabled students to manage and arrange learning resources for easy access when needed. In 
addition, portables enabled students to change the topic they were working on without 
changing their context. Moreover, using portable technologies enabled students to create 
contexts that the students using conventional devices cannot create. For instance, students 
used their laptops to read posts on the VLE during instructors' illustrations in formal sessions. 
In these cases, students' context, which comprises the students' community (students and 
instructor), rules (view lecture slides and write notes) and the division of labour 
(student/instructor), changed to a new community which includes the student, new rules 
(access and read posts) and division of labour (learner). The changes in context mainly alter 
the social context of the learning activity which includes the rules and the division of labour 
of the students' community. This leads to innovative uses of portable technologies for 
learning. 
Students' utilisation of portable devices to accomplish learning practices not only has positive 
influences, the devices also limited or distracted learning practices. The limitations of using 
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portable technologies to aid learning were mainly associated with the devices' properties and 
the ability to use these in certain contexts. Students viewed portable technologies' short 
battery life and the size of the device as factors that hinder achieving learning objectives in 
certain contexts. For example, the studies showed that laptops are not suitable to be used in 
situations where students are continuously on the move as they are large and heavy. Students 
replaced these with smaller and lighter devices such as handbooks which can be used to 
accomplish the tasks needed such as taking notes, even though they have fewer capabilities 
than portable technologies. The studies also showed that portable technologies can be easily 
used to subvert learning and engage in activities that distract from learning in both formal and 
informal settings. This is due to the devices' properties which enable engaging in various 
activities without being noticed. Finally, the lack of privacy and the limited availability of 
wireless connections limited the utilisation of portable technologies in formal and informal 
settings. 
8.2.3 The relationship between context and students' learning activities 
The studies showed that learning activities are affected by context, i.e. physical and social 
setting of learning activities, which both enables and limits accomplishing activities. In terms 
of the social setting, learning activities are influenced by the rules and division of labour 
which govern the community engaged in the learning activity. For example, the rules that 
governed the formal settings in the studies conducted in this thesis discouraged engagement in 
certain activities such as online conversations or face-to-face discussions. In these settings, 
students used their portable devices (old and new) to. engage secretly in communicative 
activities. In terms of the physical setting, learning activities are affected by the features of the 
physical location where learning activities take place. In this research, portable devices were 
considered part of the physical setting as these can be used to engage in different activities 
and their availability and features influenced learning activities. For example, in the cases 
where students used portable technologies to aid their learning, students' learning activities 
were affected by the properties of the devices such as the size and battery life, the availability 
of resources such as power sockets and wireless connectivity, and privacy issues. The studies 
also showed that despite the differences between the context of formal and informal settings, 
students' utilisation of portable technologies in these settings is similar (discussed in Section 
8.2.2). Students used their portable technologies in formal and informal settings to pursue a 
variety of activities that aided both formal and informal learning. This was mainly due to the 
properties of portable technologies that provide students with access to learning resources in 
different contexts and the ability to engage in activities without being noticed. 
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The research also showed that the institutional policy that provides students with access to 
portable devices and online learning resources, as in the second and third studies, affects 
students' utilisation of the technology to accomplish their routine learning practices. The 
studies showed that the dominant device used by students were laptops. At the same time, the 
studies showed that not all students used their laptops to pursue their learning activities. Some 
students preferred to use conventional devices mainly due to personal preferences and lack of 
expertise. In addition, the studies showed that the availability of laptops to students 
encouraged them to use the technology to accomplish tasks for which the students without the 
technology would use conventional devices instead. For example, students in the second and 
third studies used their laptops, through instant-messaging software and PowerPoint's notes 
area, to write notes and comments to colleagues, where the students in the first study used 
their handouts for the same purpose. 
In settings with less availability of portable technologies, as in the pilot study, the dominant 
devices used to facilitate students' learning were conventional devices such as books and 
handouts. In these settings, students' utilisation of portable technologies to accomplish 
learning activities was limited. This was due to the influence of the physical context such as 
the limited availability of resources that enable using portable technologies like the 
technology, power sockets, wireless connectivity, and learning resources that can be accessed 
through the devices. In addition, the social context of the setting did not require students to 
use portable technologies to accomplish their learning objectives. Students were expected by 
their instructors to use conventional devices such as handouts to aid learning in formal 
settings. At the same time, the rules, division of labour and the learning experiences within 
these settings were built around using conventional devices to achieve learning objectives. 
For example, although some students in the pilot study had their laptops with them during 
classes, they did not use these to engage in learning activities; instead students used 
conventional devices. 
Context, physical and social, also plays a major role in the choice of device used to pursue 
learning activities which therefore influences learning activities. For example, in terms of the 
physical context, the availability of wireless networks and power sockets affected the choice 
and the utilisation of portable devices. Thus, in cases of limited availability of these, students 
replaced portable technologies with conventional ones which enabled achieving the learning 
objectives. In addition, students' choice of device used to accomplish learning activities is 
affected by the properties of the devices. For example, the accessibility of learning resources 
through portable technologies determines whether the device can be used in settings with 
limited or no wireless connection. Moreover, the limitations of the devices may hinder using 
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these in certain contexts. For example, short battery life limits using portable devices in 
settings with limited power sockets. Furthermore, personal preferences to the way students 
approach their learning and personal expertise and familiarity with the devices influences 
students' choice of device. For instance, slow typing was a factor that limited students' 
utilisation of portable technologies in both formal and informal settings. 
Context not only influences learning activities, it is also influenced by learning activities 
especially when using portable technologies to facilitate learning. Using portable technologies 
to accomplish learning activities can change the rules and division of labour of the students' 
community, thus changing the social context of learning activities. For example, students in 
the studies used their laptops in formal settings to engage in online conversation with others. 
In these cases, the students' community (students in the classroom and the instructor) changed 
to include the student and the person(s) chatting online. In addition, the rules (view lecture 
slides and write notes) and the division of labour (student/instructor) that governed the 
students' community changed to the rules (write a message and read response) and division of 
labour (one writes comment lone reads comment) that governed the activity of chatting 
online. 
The impact o/instructors' portables use on students' utilisation o/portables 
Instructors are part of the context that influences students' learning practices. The research 
showed that students' utilisation of portable technologies is affected indirectly by their 
expectations of instructors' utilisation of the devices. Students perceived their instructors to 
be experts in using portable technologies and thus they tended to copy instructors' actions 
such as copying their presentation style. In addition, students did not consider instructors' 
utilisation of devices as a factor that put them off using portable devices to accomplish their 
tasks as they did not witness bad experiences of instructors' portables use. Moreover, 
instructors' utilisation of devices gave students ideas of things they can do and resources they 
can find which encouraged them to use their portable technologies to accomplish these tasks. 
Instructors' expectations of students' utilisation of portable devices (old or new) also 
indirectly influences students' behaviour and their utilisation of devices. For example, 
instructors are part of the context in formal settings and they shape the context, especially the 
social context, by their expectation of students' utilisation of devices. During formal sessions, 
students are expected by their instructors to use certain devices to accomplish tasks such as 
viewing lecture slides, writing notes and solving exercises. Students are also discouraged 
from engaging in certain activities that are not related to the session such as using instant-
messaging applications. In addition, the type of device that learning resources are provided 
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through reflects the device that instructors expect students to use. This further influences 
students' choice and utilisation of device, to accomplish learning activities. 
Instructors also influence students' utilisation of portable devices directly by asking them to 
accomplish certain tasks that require particular devices. The research showed this influence 
when instructors provided students with handouts and exercise sheets to be used during 
fonnal sessions. In addition, instructors usually asked students to look for online resources 
and use certain software applications; students accomplish the assigned tasks using their 
portable technologies. Instructors also influence students' utilisation of portable devices when 
asking students not to use their devices to engage in certain activities such as using instant 
messaging software in formal settings. 
The impact of context on students' communication 
The studies showed that context, physical and social, both enables and limits students' 
discussions and communication. Context also affects the method that students use to facilitate 
discussions in formal and informal settings. The studies showed that students engage in 
discussions through portable technologies (e.g. laptops and mobile phones), conventional 
devices (e.g. handouts) and face-to-face. The device that students use does not change 
students' discussions, but students use the available devices to facilitate their discussions. 
This was shown in the studies as students used different devices to communicate with each 
other in different contexts. 
In terms of the physical context, the properties of the physical location, including the services 
available, affects students' communication. For instance, the availability of portable 
technologies, the ability to use these, and the availability of wireless connections affected 
students' ability to engage in online discussions. This was shown in the first study that was 
conducted in a university that does not implement a campus wide laptop program; students 
used their handouts and mobile phones to write notes to each other and engage in discussions. 
However, in the second and third studies, which were conducted in a university that 
implements a campus wide laptop program, students used their laptops as the main medium 
for their discussions, either using instant-messaging applications or writing notes in the notes 
area of PowerPoint slides. 
In terms of the social context, the rules and division of labour of the community engaged in 
the learning activity affects students' communication. For example, instructors' expectations 
and the rules that govern formal settings usually discourage students' communication with 
others. The research showed that students' communication and discussions in these sessions 
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was usually done secretly using both portable technologies and conventional devices to write 
notes to each other. The studies also showed that students' communicate more freely in 
infonnal settings mainly due to the social context which does not restrict such actions as the 
fonnal settings do. Thus changes in students' practices that occur as a result of subverting 
fonnal education are more visible in fonnal settings than in infonnal settings. 
8.3 Thesis contributions 
This thesis's main contributions are to the field of educational technology. It contributes to 
the literature studying students' utilisation of technologies to facilitate learning practices, 
especially as part of their routine study practices, and the relationship between context and 
learning practices. This thesis also contributes to, and draws on, literature exploring the tenn 
'mobile learning', which is conceptualised here by considering the context of learning 
activities and not the technology used. This thesis also contributes to the field of human-
computer interaction (HCI) by providing insight into the utilisation of portable devices to 
accomplish learning practices and the factors that influence and are influenced by learning 
activities which are useful for technology and resources developers. The following discussion 
examines the contributions in more detail. 
8.3.1 Developing a conceptualisation of mobile learning 
This thesis contributes to the field of educational technology with a conceptualisation of 
mobile learning that addresses the limitations of the current definitions of the tenn. It is of 
particular relevance to the growing number of researchers who are interested in studying and 
understanding mobile learning. It is also relevant to researchers who are interested in 
developing theories of mobile learning, particularly through activity theory (e.g. Sharples et 
al., 2007c). Moreover, this thesis contributes to the novel use of activity theory to study 
mobile learning. In this respect, Engestr6m's (1987) expansion of activity theory was used as 
an analytical framework to examine mobile learning in tenns of the context in which tools are 
used, broadening the scope beyond the technology used, considering both the physical 
(through the tool component) and social (through the rules, community and division of labour 
components) settings of learning activities. The definition also provided insight into the 
innovative uses of portable devices to accomplish learning activities by highlighting the 
changes that occur in the social context ofleaming activities (Wali et aI., 2008a). 
The conceptualisation of mobile learning developed in this thesis contrasts with Sharples et 
al. 's (2007c) definition of mobile learning, discussed in Chapter 2, which also used activity 
theory. The analysis of mobile learning proposed in Sharples et al. (2007c) was complicated 
by introducing two layers, semiotic and technological, to Engestr6m's (1987) expansion of 
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activity theory. The conceptualisation of mobile learning introduced in this thesis used 
Engestrom's model to represent activities (including the semiotic and technological elements 
of such systems) in relation to their context, eliminating the complexity introduced by the two 
layers proposed in Sharples et al. 's (2007c) framework. The definition also de-emphasised the 
researchers' focus on students' communicative interactions and focused on the continuity of 
students' leaming activities that may be mediated by portable devices (old or new) and are 
directed towards the same objective in different contexts. Moreover, the representation of 
context through activity theory for the conceptualisation of mobile learning in this thesis 
differs from Sharples et al. 's (2007c) representation, where both the physical and social 
contexts were represented through the 'community' component of an activity system. In this 
thesis, the social context was represented through the rules, community and division of labour 
components and the physical context was represented through the tool component. Using the 
tool component to represent location is novel, as the component is usually used to represent 
just the devices that students use to facilitate their leaming. In this thesis, location was 
perceived as the tool that makes learning mobile. 
Therefore, the conceptualisation of mobile leaming introduced in this thesis could be a useful 
analytical tool for future research that aims to understand mobile leaming. It provides 
researchers with a tool to look at mobile learning in terms of the context of use and shifts the 
focus from the device used to facilitate learning, which is the focus for many of the techno-
centric definitions of mobile learning in the literature. The definition helps focus on the form 
of people's practices involving any technology and how these practices vary across contexts. 
It also encourages researchers to look at the features (both physical and social) of the learning 
environment which aids studying the innovative uses of portable devices for learning. 
8.3.2 An examination of real-world cases of the utilisation of portable technologies for 
learning 
This thesis contributes to the current discussion of the utilisation of portable devices for 
learning by highlighting real-world cases of students' portables use to aid their learning 
activities in multiple settings (formal and informal) which is under-reported in the literature. 
Most of the studies in the literature focus on exploring the utilisation of new and small 
devices such as PDAs and mobile phones in specific settings (e.g. Papadimitriou et at., 2007; 
Sharples et at., 2007b). The exploration in this thesis focused on the utilisation of devices (old 
and new) that students already use as part of their day to day learning activities such as 
laptops and conventional devices such as handouts. The focus was on practices that are 
already there and devices that students already use without the intrusion of researchers. This 
also helped with developing the understanding of mobile leaming by highlighting that it is not 
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about the use of new and small devices and the utilisation of these in new and innovative 
ways, but about how people appropriate the tools for their own use supporting their practices 
with the devices that are available to them across contexts. 
8.3.3 An examination of the utilisation of portable technologies to accomplish routine 
learning activities 
This thesis contributes to the literature exploring the impact of portable technologies on 
students' learning activities through exploring some of the issues that require more 
investigation in the literature. These issues are outlined here (Section 8.2 discussed these in 
detail). 
First, this thesis has examined how portable devices (old and new) have been used in real-
world cases to accomplish routine learning activities. The review of the literature has shown 
that there are limited studies that focus on studying students' established use of portable 
devices as part of their routine learning practices. The studies in the literature had mainly 
focused on studying the impact of introducing particular new technologies on students' 
learning activities. In these studies, students usually adjusted their learning practices to embed 
the new technology and used the devices to accomplish the tasks suggested by researchers. In 
addition, the studies conducted in this thesis did not focus on particular portable devices, as in 
the literature, but they studied the utilisation of both old and new portable devices used by 
students to accomplish their routine study practices and how these devices were used 
interchangeably to accomplish learning objectives. 
Second, studying students' utilisation of portable devices to accomplish routine study 
practices helped with investigating the influence, both benefits and limitations, of using these 
devices for learning activities. This widens the literature's discussion of this issue. The study 
showed that the benefits and limitations of using portable devices for learning are mainly 
related to the properties of the devices used. 
Third, students' learning activities have been studied in relation to their context considering 
both the physical and social features of learning activities. Drawing on one of the main aims 
of this thesis, investigating students' utilisation of portable devices to accomplish routine 
learning practices, required studying these activities in relation to the context (physical and 
social) of these activities. In contrast, the studies in the literature focused on studying 
students' learning mainly in relation to specific subject areas or settings and using the devices 
for specific purposes. These studies were limited in their focus on the impact of the change in 
context on learning activities. Studying the relationship between context and learning 
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practices has helped with understanding students' utilisation of portable devices to 
accomplish routine study practices in fonnal and infonnal settings. In addition, this thesis 
studied the impact of instructors' technology utilisation on students' technology utilisation 
which has been relatively limited in the literature. The studies showed that instructors 
influence students' utilisation of portable devices both directly and indirectly. Moreover, the 
relationship between context and students' communication has been investigated. The studies 
showed that the changes in students' communicative interaction in fonnal settings are more 
visible than in infonnal settings. This is mainly due to the rules of fonnal sessions, which 
discourage communication with others and therefore the subversion of fonnal education. 
Engaging in discussions with others is more obvious in fonnal settings than that in infonnal 
settings where students usually engage in such activities. 
Engestrom's (1987) expansion of activity theory was used as an analytical framework to 
conduct the studies in this thesis and investigate the above issues. The theory's first guideline, 
that activities should be understood in relation to context, helped with studying students' 
learning activities in relation to their setting (physical and social). In addition, the second 
guideline of activity theory, that activities are in constant development and transfonnation, 
was used to track the continuity of learning activities in different contexts. Activity theory's 
third guideline. that developments in activity systems are driven by the contradictions within 
and between these activities, was used to study the development of activities as a result of 
contradictions that occur in the activity system. 
8.3.4 Methodological contributions 
The research conducted in this thesis used a different approach to investigate the issues of 
concern than the approaches usually used in the literature. The studies in the literature 
explored mobile learning mainly through students' self-reports collected through 
questionnaires and interviews. The studies did not triangulate these responses with data that 
represent students' actual use of the technology for learning. The studies also lacked detailed 
description of students' learning practices that take place in and across multiple contexts. 
Thus, the methodology used in this thesis focused on using research methods that can provide 
detailed description of learners' practices and enable studying the longitudinal pattern of these 
in and across contexts (fonnal and infonnal). In addition, the methodology focused on using 
methods that enable capturing infonnation about the context (physical and social) which 
influences and is influenced by learning activities. The methodology also focused on 
triangulating students' self-reports with data collected through other research methods and 
which represents students' actual use of the technology for learning. This helped with 
providing evidence on how accurate students' responses were and thus improving the 
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accuracy and validity of the collected data. In this thesis, students' self-reports were collected 
through questionnaires and interviews. These were then triangulated with data collected 
through observations of students and log files collected through system monitoring software 
installed on students' laptops. The methodology used in this thesis could be useful for studies 
in the area of the research as it provides (a) the ability to study learners' activities that aim at 
achieving an objective and take place in and across different contexts, (b) providing 
infonnation about the context of learning activities and (c) ensuring the accuracy and validity 
of learners' selfreports (Wali, 2007; Wali et ai., 2008b; Wali et al., forthcoming). 
As this thesis aimed at studying students' utilisation of portables for routine learning 
activities, the sample involved students who are considered to be immersed in using 
technology for their routine learning practices. Although the year of study alone does not 
detennine how immersed students are in using a technology, the studies focused on 2nd and 3rd 
year higher education students. In addition, the same group of students were studied in 
multiple formal settings such as different courses, unlike the studies in the literature which 
focused on studying students enrolled in the same course. Students were also studied in 
infonnal settings such as the library. This helped with showing the similarities and differences 
in students' utilisation of portable devices in different contexts. 
This thesis also provided infonnation about the time needed to study students' learning 
activities for similar studies. The research showed that few novel patterns of behaviour were 
witnessed after the third week of observations of students. 
8.4 Limitations of study 
This section discusses the limitations of the methods and theory employed by the research. 
8.4. J Practical Limitations 
There were a variety of practical and ethical limitations on the collection of data in the 
university environment concerning students' confidentiality and privacy. In the second study, 
although the university was assured that the data would be handled in a professional and 
confidential manner, agreement to observe students in infonnal settings and install system 
monitoring software on students' laptops was not granted. These restrictions hindered 
studying students' utilisation of portables in informal settings and triangulating students' 
questionnaire responses. However, this limitation was overcome in the third study where 
permission was granted. 
Another limitation of this study concerned the limited number and variety of participants. 
Although students were assured the confidentiality and anonymity of the collected data , 
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students' participation in the study was limited mainly due to privacy concerns in relation to 
installing system monitoring software on their laptops. Having a larger number and wider 
variety of participants could have helped with providing different views on students' 
utilisation of portable devices. 
In addition, the study aimed at video recording students in both formal and informal settings 
to enable analysing students' utilisation of portable devices. However, this could not be 
implemented as the participants refused to be recorded on video and requested to be observed. 
Having the video records could have helped with providing detailed description of the 
observational data and would have acted as a baseline for referring back to unclear points that 
bad arisen in the observational notes. In addition, video recording would have helped with 
analysing the cases using activity theory. 
The research focused on studying students' utilisation of portable technologies mainly in one 
university that implements a campus wide laptop program and another university that does 
not have such a program. The generalisability of the research findings is therefore limited. 
Having more time and access to other universities that implement similar programs would 
have provided the opportunity to present a broader discussion of students' practices using 
portable technologies, considering a wider range of participants and different settings. 
8.4.2 Analytical Limitations 
Using activity theory as an analytical framework both enriched and restricted the research. As 
discussed in Chapter 2, activity theory is not actually a 'theory' in the strict interpretation of 
the tenn. Rather it consists of a set of principles that are open to interpretation and can be 
used as a foundation for more specific theories. Activity theory was used in this research to 
investigate the issues of concern to this thesis and mainly to understand and develop a 
conceptualisation of mobile learning. Mobile learning in this thesis was interpreted in relation 
to the concept of context-<:rossing where context was conceptualised as the pbysical and 
social setting of learning activities. The physical context was represented in an activity system 
as the tool that makes learning mobile, and the social context was represented as the rules and 
division of labour of the community engaged in the activity. However, some researchers 
might consider this conceptualisation incorrect. In the literature, the tool component is usually 
described as the artefact that humans use to facilitate their activities such as physical tools 
(e.g. devices) and conceptual tools (e.g. language). In the mobile learning model presented in 
this thesis, the tool component has been considered as the location where learning activities 
take place because this is a designed and purposeful artefact with its own history. In addition, 
a change in the physical location was considered as the tool that makes learning mobile. 
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The conceptualisation of mobile learning introduced in this thesis can be used to study what is 
socially interesting about mobile learning through studying the changes in the social context 
represented as the rules and division of labour of the community engaged in the activity. 
However, as a consequence of activity theory's historical perspective, it must be recognised 
that what makes mobile learning socially interesting may dwindle over time, in which case 
learning that was interesting may become ordinary. Learning will still either be mobile or not; 
the historical aspect only affects one of the two dimensions when analysing a case. 
Moreover, studying mobile and static learning in the studies conducted in this thesis showed 
that the cases of static learning usually represent brief incidents of activities pursued by 
students which, if continued over time in different contexts, will cause students' learning to be 
mobile. Th~ studies showed that the time frame in which data is collected affects the 
classification of learning. The longer the time that students' learning activities are studied, the 
greater the chance to observe more instances of activities carried out previously which will 
make the classification of learning mobile instead of static. 
8.5 Further research 
This thesis raised issues that would benefit from future research. As noted above, one of the 
limitations of the research is that it was conducted in one university that implements a 
program that supplies students with laptops to be used to aid learning practices. This limited 
the number and variety of participants and thus the generalisability of the research findings. 
To extend the findings of the research, other universities that implement similar programs 
should be involved in a future study to include a wider range of participants and descriptions 
of learning practices. 
In addition, in a doctoral study, time is limited. Having more time to study students' learning 
practices that are mediated by the use of portable technologies over a few years, as a 
longitudinal study, would provide an insight into the wider variety of students' practices using 
portable devices. In addition, it would provide information about the development in students' 
practices to accomplish routine learning activities using portable devices over time. 
This research investigated how students use portable devices to accomplish their routine study 
practices but did not contrast this with their use of unfamiliar devices, which would have 
provided an insight into how such technologies become embedded in practice. The study can 
be extended by examining empirically the impact of using portable technologies on students' 
learning when devices are used as part of students' routine study practices and comparing that 
with students' learning when these are first provided to students. The study can also be 
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extended by studying the impact of portable technologies on students' communication as the 
review of literature showed contradictions regarding this issue. Some studies claimed that 
using portable technologies increases communication between students and others claimed 
that technologies did not affect that. Moreover, future studies can focus more on studying 
learning that continues to occur in the same location over time such as classrooms. This can 
clarify the relationship between learning activities and the social context within the same 
physical context. Future research can also look at the limitations of the conceptualisation of 
mobile learning introduced in this thesis and test the framework in other research settings. 
8.6 Implications for educational policy and practice 
The findings of this thesis have a number of implications for educational policy makers who 
are interested in making decisions as to whether or not to supply students with portable 
technologies. The studies showed that the benefits of using portable devices for learning 
outweigh the limitations. Thus, providing students with portable devices to facilitate their 
learning is beneficial because portables enable students to accomplish tasks and create 
contexts that the students using conventional devices can not do or create. For example, 
portables enable students to engage in learning activities and provide them with accessibility 
to people and learning resources across contexts. Policy makers should also consider utilising 
the educational benefits and minimising the limitations of using portable devices to facilitate 
learning. This also affects the extent of the integration of the devices in students' routine 
study practices. For example, the studies showed that portability, convenience and 
accessibility to information are the main benefits of using portable devices for learning; 
policy makers should exploit these benefits by enabling students' utilisation of devices in 
different contexts. In addition, the studies showed that the limited availability of the 
resources, such as power sockets and wireless connectivity, needed to use portable devices in 
different contexts is a major limitation of using portables for learning. Policy makers should 
consider these limitations and grant students access to the needed resources in different 
contexts. 
The studies also benefit policy makers by providing insight into the importance of studying 
the environment in which learning activities take place before taking decisions in relation to 
the technology to be provided to students. The studies clarified that the context (physical and 
social) of learning activities influences students' choice of the devices (old or new) and their 
ability to use the devices in certain contexts. The studies also showed that supplying students 
with portables requires carefully studying the capabilities and limitations of the devices which 
may enrich and restrict learning activities. This also affects the integration of the technology 
in students' routine learning activities. For example, it was shown in the studies that even 
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though students were supplied with laptops to be used to aid their learning in formal and 
informal settings, students used these in conjunction with other conventional devices such as 
handouts. This was mainly due to students' inability to use laptops in some contexts as they 
were continuously on the move. In addition, the properties of the devices, such as large size 
and heavy weight, hindered using them in such contexts. Moreover, the studies showed that in 
order for students to utilise portable technologies for their learning, and the technology to be 
integrated in their routine learning practices, they require some training, especially for novice 
users, to overcome the difficulties of using the devices for learning and provide students with 
information of how to utilise the devices' features for their learning. Therefore, policy makers 
should consider providing students with the essential technology education when supplying 
students with portable devices. Furthermore, the studies showed that providing portable 
technologies should be aligned with providing the resources that enable using the devices in 
different contexts such as learning resources compatible with the devices, power sockets and 
wireless connections. This also improves the integration of the technology in students' routine 
learning practices. 
In addition, the research findings benefit course designers and teachers who are interested in 
designing courses for students on the move. This thesis provides course designers and 
teachers with examples of activities that students pursue in different contexts, the type of 
portable devices (old or new) used in these contexts and the impact of context on the choice 
and the utilisation of devices. The studies showed that students use both old and new portable 
devices to accomplish learning activities in formal and informal settings. In addition, it was 
shown that students engage in a variety of activities that aid and distract learning in formal 
and informal settings. Therefore, teachers and course designers should, in the first place, 
understand what technologies students use in different contexts before designing learning 
resources. Second, they should understand the application of these devices in multiple 
contexts. The studies also showed that context influences and is influenced by learning 
activities, thus, teachers and course designers should understand the context, both physical 
and social, of the learning activities and design learning resources accordingly. This helps 
with considering the availability of certain services (e.g. power sockets, wireless connectivity) 
that aids students' learning activities in these settings. Teachers and resource designers can 
also benefit from this thesis's discussion of the benefits and limitations of using portable 
technologies when designing learning resources to be used in different contexts. Thus 
utilising the benefits and controlling the limitations. Moreover, this thesis's findings provide 
course designers with ideas for enhancing and creating innovative learning experiences for 
both formal and informal settings. For example, learning resources provided to students in lab 
and tutorial sessions, in the studies, were based on using conventional devices such as 
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handouts. Learning resources could benefit from the properties of portable devices, such as 
mobility and accessibility to colleagues and learning resources, and the properties of the 
physical and social context of learning activities to design innovative learning experiences 
that include processes for discussion between students and accessing different sources of 
information. This consequently improves the integration of portable devices in students' 
routine learning practices as students use the devices to accomplish most of their practices. 
The findings of the research have also implications for technology designers. The studies 
showed that developing technologies that are used by students should be compatible with 
students' needs and the learning activities they pursue in different contexts (formal and 
informal), and the context (physical and social) of learning activities. Designers can benefit 
from the discussion of the benefits and limitations of portable devices for learning in order to 
employ the benefits and consider the limitations for the design of new technologies that are 
compatible with and capable of dealing with students' needs in different contexts. 
This thesis also provided an insight into the implementation of campus wide laptop programs. 
The studies showed that the implementation of these programs could be useful but, without 
significant changes to the traditional curriculum and delivery methods, the integration of 
technologies in students' routine activities would be difficult. The studies showed that the use 
of portable technologies could have been more profound if the curriculum and teaching 
methods were built around using the technology. The studies also showed that it is not enough 
to supply all students and staff with portable devices to be used to accomplish their tasks; the 
technology should be integrated in most educational activities. For example, the studies 
showed that although students' learning was expected to be through their laptops, students 
were examined through paper and pen and were supplied with printed handouts (e.g. lab 
handouts) to be used in some formal sessions. The study also showed that the implementation 
of portable devices in teaching is partially dependent on the teacher. Teachers' utilisation of 
devices for the curriculum and their expectations of students' utilisation of these influences 
students' practices. In other words, the social context should be designed to encourage the use 
of portable devices, not just the physical context. Moreover, the research showed that the 
implementation of campus wide laptop programs could benefit from the opportunities offered 
by portable technologies to create innovative learning experiences that can not be done 
through the use of other conventional devices. 
8.7 Conclusion 
This thesis has examined higher education students' utilisation of portable devices to 
accomplish routine learning practices in formal and informal settings. This thesis contributes, 
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first, to the growing literature concerned with understanding and developing theories of 
mobile learning. It provides a conceptualisation of mobile learning that addresses the 
limitations of the current definitions of the term. In addition, it presents a novel use of activity 
theory as an analytical framework for exploring mobile learning based on the idea of context 
crossing where context comprises both the physical and social setting of the learning activity. 
Second, this thesis examines students' utilisation of portable technologies to accomplish their 
routine learning practices in formal and informal settings and considers the relationship 
between these and the context of learning activities. Third, this thesis offers methodological 
considerations for related studies by (a) triangulating self report data with data gathered 
through other techniques which provide evidence about students' self reports, (b) collecting 
detailed data about students' learning practices that take place in multiple contexts (formal 
and informal) and (c) collecting in-depth data about the context of learning activities. These 
contributions could be useful for guiding future research that studies the utilisation of portable 
devices and further developing the discussion of mobile learning. In addition, they may be 
useful for people interested in resource design for students on the move, in the design and 
implementation of new technologies in learning spaces, for policy makers who decide 
whether to provide students with portable technologies, and for teachers who use the 
technology as a tool. 
239 
References 
Akerlind, G. and Trevitt, C. (1999), 'Enhancing self-directed learning through 
educational technology: when students resist the change'. Innovations in 
Education and Training International, 36 (2),96-105. 
Alexiou-Ray,1. A., Wilson, E., Wright, V. H. and Peirano, A. (2003), 'Changing 
Instructional Practice: The Impact on Technology Integration on Students, 
Parents, and School Personnel'. Electronic Journal for the Integration of 
Technology in Education, 2 (2), 58-80. 
Avouris, N., Komis, V., Margaritis, M. and Fiotakis, G. (2004), 'An environment for 
studying collaborative learning activities'. Journal of International Forum of 
Educational Technology & Society, Special Issue on Technology - Enhanced 
Learning, 7 (2), 34-41. 
Bellamy, R. K. E. (1996), 'Designing educational technology: Computer-mediated 
change'. In B. A. Nardi (ed.), Context and Consciousness: Activity Theory and 
Human-Computer Interaction (pp. 123-146). Cambridge, MA: The MIT Press. 
Benford, S. (2005), Future Location-Based Experiences. JISC Technology and 
Standards Watch. [Online]. Available at: 
http://www.jisc.ac.ukluploaded_documents/jisctsw_05_01.pdf. Last accessed 
January 8, 2008. 
BERA. (1992), Ethical Guidelines. British Educational Research Association. 
[Online]. Available at: http://www.bera.ac.uklguidelines.html. Last accessed 
August 2,2005. 
Beyth-Marom, R., Chajut, E., Roccas, S. and Sagiv, L. (2003), 'Internet-assisted 
versus traditional distance learning environments: Factors affecting students' 
preferences'. Computers and Education Journal, 41 (1),65-76. 
Bigum, C. and Green, B. (1993), 'Changing Classrooms, computing and curriculum: 
Critical perspective and cautionary notes'. Australian Educational Computing 
Journal, 8 (1),6-16. 
Blurton, C. (1999), New directions oflCT-use in education. UNESCO's World 
Communication and Information Report 1999. [Online]. Available at: 
http://www .unesco.orgleducationieducprogllwfldl/edict. pdf;accessed. Last 
accessed August 24, 2006. 
Bodker, s. (1996), 'Applying activity theory to video analysis'. In B. A. Nardi (ed.), 
Context and Consciousness: Activity Theory and Human-Computer 
Interaction (pp. 147-174). Cambridge, MA: The MIT Press. 
Bonwell, C. and Eison, J. (1991), Active Learning: Creating Excitement in the 
Classroom. ERIC Digest. Washington, DC: ASHEERIC Higher Education 
Reports. 
Brown, A. and Campione, J. (1996), 'Psychological theory and design of innovative 
learning environments: On procedures, principles, and systems'. In L. 
Schauble and R. Glaser (eds), Innovations in Learning: New Environmentsfor 
Education (pp. 289-325). Mahwah, N.J.: Erlbaum. 
Brown, R. C. (2002), List of colleges & universities with laptop or notebook computer 
initiatives. University of Dayton. [Online]. Available at: 
http://www.udayton.edul-notebooklRelevant%20Links.htm. Last accessed 
May 30, 2005. 
240 
Bucklow, C. and Clark, P. (2003), 'A new approach to professionalizing teaching and 
accredited training: The Institute for Learning and Teaching in Higher 
Education'. In P. Blackwell and P. Blackmore (eds), Towards Strategic Staff 
Development in Higher Education (pp. 79-90). Buckingham: SRHE/Open 
University Press. 
Bull, S. and Reid, E. (2004), 'Individualised Revision Material for Use on a Handheld 
Computer'. In 1. Attewell and C. Savill-Smith (eds), Learning with Mobile 
Devices. London: Learning and Skills Development Agency. 
Byrne, W., Lonsdale, P., Sharples, M., Baber, C., Arvanitis, T., Brundell, P. and 
Beale, R. (2004), Determining location in context-aware mobile learning. 
Paper presented at the MLEARN 2004, Rome, Italy. 
Cacace, F., Cinque, M., Crudele, M., Iannello, G. and Venditti, M. (2004), The Impact 
of Innovation in Medical and Nursing Training: a Hospital Information 
System for students accessible through mobile devices, Mlearn 2004. Rome, 
Italy. 
Campbell, A. and Pargas, R. (2003), Laptops in the Classroom. Paper presented at the 
34th SIGCSE technical symposium on Computer science education, Reno, 
Navada, USA. 
Chan, T., Sharples, M., Vavoula, G. and Lonsdale. P. (2004), Educational Metadata 
for Mobile Learning. Paper presented at the 2nd IEEE International Workshop 
on Wireless and Mobile Technologies in Education (WMTE), Los Alamitos, 
California, US. 
Cohen, L., Manion, L. and Morrison, K. (2000). Research methods in education. (5th 
ed.). London: RoutledgeFalmer. 
Cole, M. (1996), Cultural Psychology: A once andfuture diSCipline. Cambridge: 
Harvard University Press. 
Cole, M. (2003), Vygotsky and Context. Where did the connection come from and 
What Difference Does it Make? Paper presented at the International Society 
for Theoretical Psychology, Istanbul, Turkey. 
Collin, S. (2000), Dictionary of Personal Computing and the Internet (3rd ed.). 
Middlesex: Peter Collin Publishing Ltd. 
Coriett, D., Sharples, M .• Bull, S. and Chan. T. (2005), 'Evaluation of a Mobile 
Learning Organiser for University Students'. Journal o/Computer Assisted 
Learning, 21, 162-170. 
Cornu, B. (1995), 'New technologies: integration into education'. In W. Deryn and T. 
David (eds), Integrating Information technology into education (pp. 3-11). 
London: Chapman Hall. 
Crabtree, J., Nathan, M. and Roberts, S. (2003), Mobile UK: Mobile Phones and 
Everyday Life. London: Work Foundation/iSociety. 
Crook, C. and BarrowclifT, D. (200 I), 'Ubiquitous Computing on Campus: Patterns of 
Engagement by University Students'. International Journal of Human-
Computer Interaction, 13 (2),245-256. 
DCSF. (2008), Building Schools for the Future. Department for children, schools and 
families - TeacherNet. [Online]. Available at: 
http://www.teachernet.gov.uklmanagementlresourcesfinanceandbuildinglbsfI. 
de Boer, W., Boezerooy, P. and Fisser, P. (2003), 'Instructional Implementation of 
ICT in Higher Education: A Dutch Perspective'. In 1. K. Seal (ed.), Learning 
Technology in Transition: From individual Enthusiasim to institutional 
implementation (pp. 91-99). Abingdon: Swets and Zeitlinger. 
241 
Dede, C. (1998), 'The scaling-up process for technology-based educational 
innovations'. In C. Dede (ed.), ASCD Yearbook 1998 Learning with 
Technology (pp. 199-216). Alexandria, VA: Association for Supervision and 
Curriculum Development. 
Demb, A., Erickson, D. and Hawkins-Wilding, S. (2004), 'The laptop alternative: 
Student reactions and strategic implications'. Computers & Education, 43 (4). 
383-401. 
Dourish, P. (2004), 'What we talk about when we talk about context'. Personal and 
Ubiquitous Computing, 8, 19-30. 
Dufresne, R. 1., Gerace, W. J., Leonard, W. J., Mestre, 1. P. and Wenk, L. (1996), 
'Classtalk: A classroom communication system for active learning'. Journal of 
Computing in Higher Education. 7. 3-47. 
Edybum, D. L. and Gardner, J. E. (1999), 'Integrating technology into special 
education teacher preparation programs: creating shared visions'. Journal of 
Special Education Technology, 14 (2). 3-20. 
EngestrOm, Y. (1987), Learning by expanding: An activity- theoretical approach to 
developmental research. Helsinki: Orienta-Konsultit. 
EngestrOm, Y. (1993), 'Developmental studies of work as a testbench of activity 
theory: The case of primary care medical practice'. In S. Chaiklin and J. Lave 
(eds), Understanding Practice: Perspectives on Activity and Context (pp. 64-
103). Cambridge: Cambridge University Press. 
Facer, K., Joiner, R., Stanton, D., Ried, J., Hull, R. and Kirk, D. (2004), 'Savannah: 
mobile gaming and learning?' Journal of Computer Assisted Learning, 20. 
399-409. 
Fox, K. C. (1999), Information Technology in Higher Education: Evolving Learning 
Environments. Paper presented at the The College and University Computer 
Users Association Conference, San Antonio, Texas. 
Frohberg, D. (2005), 'Mobile learning in tomorrow's education for MBA students', 
Mobile learning anytime everywhere: A book of papers from mLearn 2004 
(pp. 81-84). London: LSDA. 
Fulp, C. and Fulp, E. (2002), A Wireless Handheld System for Interactive Multimedia-
Enhanced Instruction. Paper presented at the 32nd ASEE/IEEE Frontiers in 
Education Conference, Boston, MA. 
Gardner, B. (2004), Bringing Laptops to Class - The Front Lines of Curricular 
Computing. Paper presented at the 32nd Annual ACM SIGUCCS Conference 
on User Services, Baltimore, MO, USA. 
Gay, G., Stefanone, M., Grace-Martin, M. and Hembrooke, H. (2001), 'The effects of 
wireless computing in collaborative learning environments'. International 
Journal o/Human-Computer Interaction. I3 (2).257-276. 
Ginsburg, L. and Elmore, J. (2000), Captured wisdom: Integrating technology into 
adult literacy instruction (ERIC Document. ED 454 408). Naperville, IL. 
Giordano, M. and Trufant, L. W. (2002), Instituting an Institute: GO FOR IT! Paper 
presented at the 30th annual ACM SIGUCCS conference on User serv, Rhode 
Island, USA. 
Granberg, E. and Witte, 1. (2005), 'Teaching with Laptops for the First Time: Lessons 
from a Social Science Classroom'. New Directions for Teaching and Learning. 
2005 (101).51-59. 
Greasby, L. and Greene, T. (1997), Dictionary of Information Technology. 
Cambridge: Peter Collin Publishing Ltd. 
242 
Griswold, W., Boyer, R., Brown, S., Truong, T., Bhasket, 8., Jay, R. and Shapiro, R. 
(2002), ActiveCampus: Sustaining Educational Communities through Mobile 
Technology (Technical Report CS2002-0714). San Diego: University of 
California, Department of Computer Science and Engineering. 
Hennessy, S. (2000), 'Graphing investigations using portable (palmtop) technology'. 
Journal o/Computer Assisted Learning, 16, 243-258. 
Holme, O. and Sharples, M. (2002), Implementing a Student Learning Organiser on 
the Pocket PC Platform. Paper presented at the MLEARN2002, European 
Workshop on Mobile and Contextual Learning, Birmingham, UK. 
Hoppe, H. U., Joiner, R., Milrad, M. and Sharples, M. (2003), 'Guest editorial: 
Wireless and mobile technologies in education'. Journal o/Computer Assisted 
Learning. 19 (3), 255-259. 
IssrotT, K. and Scanlon, E. (2002), 'Using technology in higher education: An activity 
theory perspective'. Journal o/Computer Assisted Learning, 18, 77-83. 
Kaptelinin, V. (1996), 'Activity theory: Implications for human-computer interaction'. 
In B. Nardi (ed.), Context and consciousness: Activity theory and human-
computer interaction (pp. 103-116). Cambridge, MA: The MIT Press. 
Kaptelinin, V. and Nardi, B. (1997), Activity Theory: Basic Concepts and 
Applications. Paper presented at the Conference on Human Factors in 
Computing Systems, Los Angeles, USA. 
Kaptelinin, V., Nardi, B. A. and Macaulay, C. (1999), 'The activity checklist: a tool 
for representing the "space" of context'. Interactions, July-August, 27-39. 
Kay, A. (2004), The Dynabook Revisited - A Conversation with Alan Kay. Available 
at: http://www.squeakland.orgischooIlHTMLlessays/dynabook_revisited.htm. 
Last accessed February 8, 2008. 
Kay, A. and Goldberg, A. (1981), 'Personal dynamic media'. IEEE Computer Society, 
82-92. 
Kay, A. C. (1972), A personal computer for children of all ages. Paper presented at 
the ACM National Conference, Boston, Association of Computing Machinery. 
Kontos, G. (200 1), 'The Laptop University: A Faculty Perspective'. Educational 
Technology Review, 9 (1). 
Kukulska-Hulme, A., Evans, D. and Traxler, J. (2005), Landscape study in wireless 
and mobile learning in the post-16 sector. JISC Technology and Stan~ards 
Watch. [Online]. Available at: 
http://www.jisc.ac. uk/whatwedo/programmes/elearning_ innovation/eli _ outco 
mes.aspx. Last accessed November J J, 2005. 
Kuutti, K. (1991), 'Activity theory and its applications to information systems 
research and development'. In H. E. Nissen, H. K. Klein and R. Hirschheim 
(eds), Information Systems Research: Contemporary Approaches and 
Emergent Traditions (pp. 529-549). North-Holland: Elsevier Science 
Publishers. 
Kuutti, K. (1996), 'Activity Theory as a potential framework for human-computer 
interaction research'. In B. A. Nardi (ed.), Context and Consciousness: Activity 
Theory and human-Computer Interaction (pp. 17-44). Cambridge, MA: The 
MIT Press. 
Lao. T. (2000), A Position Paper on Technology Integration In the Classroom. 
MathStar NM. [Online]. Available at: 
http://mathstar.nmsu.eduleduc62I1teresa4.html. Last accessed February 8, 
2008. 
243 
Laurillard, D. (1993), Rethinking university teaching - A framework for the effective 
use of educational technology. London: Routledge. 
Laurillard, D. (2002), Rethinking University Teaching: aframeworkfor the effective 
use of learning technologies. (Second ed.). London: RoutiedgeFalmer. 
Lave,1. (1993), 'The Practice of Learning'. In S. Chaiklin and J. Lave (eds), 
Understanding Practice: Perspectives on Activity and Context (pp. 3-32). 
Cambridge: Cambridge University Press. 
Lawson, T. and Comber, C. (1999), 'Superhighways Technology: personnel factors 
leading to successful integration of information and communications 
technology in schools and colleges'. Journal of Information Technology for 
Teacher Education, 8 (1), 41-53. 
Lehner, F. and NOsekabel, H. (2002), The Role Of Mobile Devices in E-Learning-
First Experiences With A Wireless E-Learning Environment. Paper presented 
at the IEEE International Workshop on Wireless and Mobile Technologies in 
Education (WMTE '02), VttxjO, Sweden. 
Leont'ev, A. N. (1978), Activity, Consciousness, and Personality. Englewood Cliffs: 
Prentice Hall. 
Lockitt, B. (2005), Mobile Learning. Cheadle, Cheshire: 3T Productions Ltd. 
Lundby, K. (2002), 'Knowmobile: knowledge access in distributed training: mobile 
opportunities for medical students'. InterMedia, 5. 
Lundin, J. and Magnusson, M. (2003), 'Collaborative learning in mobile work'. 
Journal of Computer Assisted Learning, 19, 273-283. 
Macaulay, C., Benyon, D. and Crerar, A. (2000), 'Ethnography, theory and systems 
design: From intuition to insight'. International Journal of Human-Computer 
Studies, 53, 35-60. 
Maier, P., Barnett, L., Warren, D. and Brunner, D. (1998), Using Technology in 
Teaching and Learning. London: Kogan Page. 
McVay, G. J., Snyder, K. D. and Graetz, K. A. (2005), 'Evolution ofa laptop 
university: a case study'. British Journal of Educational Technology, 36 (3), 
513-524. 
MOBlleam. (2005), MOB/LEARN: Projeclfinal report. MOBIlearn Consortium. 
[Online]. Available at: 
http://www.mobileam.org/downloadlresults/public _ deliverableslMOBIJearn _ F 
inal%20Report.zip. Last accessed February 29,2008. 
Morrison, K. (1993), Planning and Accomplishing School-cantered Evaluation. 
Norfolk: Peter Francis Publishers. 
Mwanza, D. (2002), Towards an Activity-Oriented Design Method for HCI Research 
and Practice. Unpublished PhD Thesis, The Open University, Milton Keynes. 
Naismith, L., Lonsdale, P., Vavoula, G. and Sharples, M. (2005), Literature Review in 
Mobile Technologies and Learning. NESTA Futurelab. [Online]. Available at: 
http://www.futurelab.org.ukldownloadlpdfs/researchllitJeviews/futurelab _rev 
iew _II.pdf. Last accessed August 24, 2006. 
Nardi, B. and Kaptelinin, V. (2006), Acting with Technology: Activity Theory and 
Interaction Design. Cambridge, Mass: The MIT Press. 
Nardi, B. A. (1996), 'Studying context: A comparison of Activity Theory, situated 
action models, and distributed cognition'. In B. A. Nardi (ed.), Context and 
Consciousness: Activity Theory and Human-Computer Interaction (pp. 69-
102). Cambridge, MA: The MIT Press. 
244 
Norton, P. and Sprague, D. (1997), 'On-line collaborative lesson planning: An 
experiment in teacher education'. Journal of Technology and Teacher 
Education. 5 (2/3). 149-162. 
O'Malley, C., Vavoula, G., Glew, J., Taylor, 1., Sharples, M. and Lefrere, P. (2003), 
Guidelines for learning/teaching/tutoring in a mobile environment. Mobileam 
Project. [Online]. Available at: 
http://www.mobileam.orgldownloadlresults/guidelines.pdf. Last accessed 
February 3, 2007. 
Oliver, M. and Dempster, 1. A. (2003), 'Embedding e-Ieaming practices'. In R. 
Blackwell and P. Blackmore (eds), Towards Strategic Staff Development (pp. 
142-153). Buckingham: SRHE/Open University Press. 
Olsen, F. (200 I), Chapel Hill Seeks Best Role for Students' Laptops. The Chronicle of 
Higher Education. [Online]. Available at: 
http://chronicle.comlfreelv48/i04/04a03101.htm. Last accessed April 13, 2005. 
Papadimitriou, I., Tselios, N. and Komis, V. (2007), Analysis of an informal mobile 
learning activity based on activity theory. Paper presented at the WLE 
Workshop on "Research Methods in Informal and Mobile Leaming: How to 
get the data we really want", WLE Centre of Excellence, Institute of 
Education, London, UK. 
Papert, S. and Harel, I. (1991), Situating Constructionism. Available at: 
http://www.papert.orgiarticles/SituatingConstructionism.html. Last accessed 
May 23, 2006. 
Pask, G. (1976), 'Conversational techniques in the study and practice of education'. 
British Journal of Educational Psychology. 46, 12-25. 
Perry, D. L. (2005), I was pants at IT. Wolverhampton LEA 'Leaming2Go' Mobile 
Leaming-PDAs in Schools Project, Evaluation Phase 1: david perry associates. 
[Online}. Available at: 
http://www.leaming2go.org!mediaidownload_gallery/dpaReportl.pdf. Last 
accessed March 5, 2008. 
Potter, 1. (2006), 'Carnival visions: digital creativity in teacher education'. Learning. 
Media and Technology. 1, 51 - 66. 
Price, S., Rogers, Y., Stanton, D. and Smith, H. (2003), 'A New Conceptual 
Framework for CSCL: Supporting Diverse Forms of Reflection through 
Multiple Interactions'. In B. Wasson, S. Ludvigsen and U. Hoppe (eds), 
Designingfor Change in Networked Learning Environments. Proceedings of 
the International Conference on Computer Supported Collaborative Learning 
2003 (pp. 513-523). Dordrecht, Netherlands: Kluwer Academic Publishers. 
Quinn, C. (2000), 'mlearning: Mobile, wireless, in your pocket learning'. [Online]. 
Learning in the new economy e-magazine. 
http://www.linezine.coml2.I/features/cqmmwiyp.htm. Last accessed 11 Jan 
2007. 
Ratto, M., Shapiro, R. B., Truong, T. M. and Griswold, W. G. (2003), The 
ActiveClass project: experiments in encouraging classroom participation. 
Paper presented at the Computer Support for Collaborative Learning, Bergen, 
Norway. 
Robson, C. (2002), Real World Research. Oxford: Blackwell. 
Rogers, Y. (2004), 'New theoretical approaches for Hcr. In B. Cronin and D. Shaw 
(eds), Annual Review of Information Science and Technology (Vol. 38). 
Rogers, Y., Price, S., Fitzpatrick, G., Fleck, R., Harris, E., Smith, H., Randell, C, 
Muller, H., O'Malley, C., Stanton, D., Thompson, M. and Weal, M. 1. (2004), 
245 
Ambient Wood: Designing New Forms o/Digital Augmentation/or Learning 
Outdoors. Paper presented at the Third International Conference for 
Interaction Design and Children (IDC 2004), Maryland, USA. 
RoscheJJe, 1. (2003), 'Unlocking the learning value of wireless mobile devices'. 
Journal Computer Assisted Learning, 19(3), 260-272. 
Roschelle, 1. and Pea, R. (2002), 'A walk on the WILD side: How wireless handhelds 
may change computer-supported collaborative learning'. International Journal 
0/ Cognition and Technology, I (I), 145-168. 
Roschelle, 1., Sharples, M. and Chan, T. W. (2005), 'Introduction to the special issue 
on wireless and mobile technologies in education'. Journalo/Computer 
Assisted Learning, 21 (3), 159-161. 
Roussos, R. (2002), Location Sensing Technologies and Applications. JISC 
Technology and Standards Watch. [Online]. Available at: 
http://www.jisc.ac.ukluploaded_documents/tsw_02-08.pdf. Last accessed 
August 24, 2006. 
Ryder, 1. (2000), Universal Computer Access For Students - A Classroom Experiment 
In Computer Science. Paper presented at the Proceeding of The fifth annual 
CCSC northeastern conference, Mahwah New Jersey, United States. 
Saljo, R. (1999), 'Learning as the use of tools: A sociocultural perspective on the 
human-technology link'. In K. Littleton and P. Light (eds), Learning with 
Computers: Analysing Productive Interaction (pp. 144-161). London and New 
York: Routledge. 
Savill-Smith, C. and Kent, P. (2003), The Use 0/ Palmtop Computers for Learning. A 
review o/the literature. London: Learning and Skills Development Agency. 
[Online]. Available at: http://www.m-
leaming.orgldocslthe _use _ ofyalmtop _computers_for _Ieaming_ sept03 .pdf. 
Last accessed January 18, 2007. 
Scaplen, J. (1999), Managing ICT integration in the one computer classroom. The 
Center for Distance Learning and Innovation (cdli). [Online]. Available at: 
http://www.cdli.ca/-jscaplen/integration/english/toceng.html. Last accessed 
August 23, 2005. 
Schaumburg, H. (200 I), The impact 0/ mobile computers in the classroom - Results 
.from on ongoing video sllIdy. Paper presented at the AECT 200 I, Atlanta. 
Scott, B. (200 J), 'Conversation Theory: A Constructivist, Dialogical Approach to 
Educational Technology'. Cybernetics & Human Knowing, 8 (4),25-46. 
Seels, B. (1995), 'Classification Theory, Taxonomic Issues, and the 1994 Definition of 
Instructional Technology. Paper presented at the The Annual Meeting of the 
Association for Educational Communication and Technology, Anaheim, CA. 
SeppAlA, P. and Alamlki, H. (2002), Mobile learning and Mobility in Teacher 
Training. Paper presented at the IEEE International Workshop on Wireless 
and Mobile Technologies in Education (WMTE'02), Vaxjo, Sweden. 
Shanna, S. and Kitchens, F. (2004), 'Web services architecture for m-Iearning'. 
Electronic Journal 0/ e-Leaming, 2, 203-216. 
Sharples, M. (2000), 'The Design of Personal Mobile Technologies for Lifelong 
Learning'. Computers and Education Journal, 34. 177-193. 
Sharples. M. (2003), 'Disruptive Devices: Mobile Technology for Conversational 
Leaming'.lnternational Journal o/Continuing Engineering Education and 
Lifelong Learning, 12 (516),504-520. 
246 
Sharples, M. (2005), Learning as conversation: Transforming education in the mobile 
age. Paper presented at the Seeing, Understanding, Learning in the Mobile 
Age, Budapest, Hungary. 
Sharples, M. (2007), 'Introduction to Special Issue of JCAL on mobile learning'. 
Journal of Computer Assisted Learning, 23 (4), 283-284. 
Sharples, M., Arnedillo Sanchez, I., Milrad, M. and Vavoula, G. (2007a), 'Mobile 
Learning: Small Devices, Big Issues', Technology Enhanced Learning: 
Principles and Products. 
Sharples, M., Corlett, D. and Westmancott, O. (2002), 'The design and 
implementation of a mobile learning resource'. Personal and Ubiquitous 
Computing. 6, 220-234. 
Sharples, M., Lonsdale, P., Meek, J., Rudman, P. D. and Vavoula, G. N. (2007b), An 
Evaluation of MyArtSpace: a Mobile Learning Service for School Museum 
Trips. Paper presented at the mLearn 2007 conference, Melbourne, Australia. 
Sharples, M., Taylor, J. and Vavoula, G. (2005), Towards a theory of mobile learning, 
mLearn 2005. 
Sharples, M., Taylor, J. and Vavoula, G. (2007c), 'A Theory of Learning for the 
Mobile Age'. In R. Andrews and C. Haythornthwaite (eds), The Sage 
Handbook of Elearning Research (pp. 221-47). London: Sage. 
Sime, D. and Priestley, M. (2005), 'Student teachers' first reflections on information 
and communications technology and classroom learning: implications for 
initial teacher education'. Journal of Computer Assisted learning, 21, 130--142. 
Smerdal, O. and Gregory, J. (2005), 'KNOWMOBILE: Mobile Opportunities for 
Medical Students'. In A. Kukulska-Hulme and J. Traxler (eds), Mobile 
Learning: A Handbookfor Educators and Trainers. London: 
RoutledgeFalmer. 
Soloway, E., Norris, C., Blumenfeld, P., Fishman, B., Krajcik, J. and Marx, R. (2001), 
'Devices are Ready -at-Hand'. Communications of the ACM, 44, 15-20. 
Suchman, L. (1987), Plans and Situated Actions: The Problem of Human-Machine 
Communication. Cambridge: Cambridge University Press. 
Szuba, T., Andy, R. and Gerald, M. (2005), Forum Unified Education Technology 
Suite. US Department of Education - National Center for Education Statistics. 
[Online]. Available at: http://nces.ed.gov/pubs2005/tech_suite/index.asp. Last 
accessed May 6,2005. 
Taylor, J. (2007), 'Evaluating Mobile Learning: What are appropriate methods for 
evaluating learning in mobile environments?' In M. Sharples (ed.), Big Issues 
in Mobile Learning: Report 0/ a workshop by the Kaleidoscope Network of 
Excellence Mobile Learning Initiative (pp. 26 - 28). Nottingham, UK: 
Leaming Sciences Research Institute. 
Taylor, J., Sharples, M., O'Malley, C., Vavoula, G. and Waycott, J. (2006), 'Towards 
a Task Model for Mobile Learning: a Dialectical Approach'. International 
Journal o/Learning Technology, 2 (2-3), 138-158. 
Taylor, M. (1986), 'Learning for self-direction in the classroom: The pattern of a 
transition process'. Studies in Higher Education, II (I), 55-72. 
Taylor, R. (1980), 'Introduction'. In R. Taylor (ed.), The Computer in the School: 
Tutor, Tool, Tutee (pp. 1-10). New York: Teachers College Press. 
Tinker, R. and Krajcik, J. (2001), Portable technologies: Science learning in context. 
New York: Kluwer AcademicIPlenum Publishers. 
Tolman, C. W. (1999), 'Society versus context in individual developments: Does 
theory make a difference?' In Y. EngestrOm, R. Miettine and R. L. Punamaki 
247 
(eds), Perspectives on Activity Theory (pp. 70-86). Cambridge: Cambridge 
University Press. 
Tolmie, A. (2001), 'Examining learning in relation to the contexts of use ofICT'. 
Journal o/Computer Assisted Learning. ]7.235-241. 
Tolmie, A. and Howe, C. J. (1993), 'Gender and dialogue in secondary school 
physics'. Gender and Education. 5. 191-209. 
Traxler, J. (2005), 'Mobile learning its here but what is it? ' [Online]. Interactions 
9(1). University of Warwick. Available at: 
http://www2.warwick.ac. uklserviceslcap/resources/pubs/interactions/archive/is 
sue25/traxler. Last accessed 20 Nov 2007. 
Traxler, J. and Dearden, P. (2005), The Potential/or Using SMS to Support Learning 
and Organisation in Sub-Saharan Africa. Paper presented at the Development 
Studies Association Conference, Milton Keynes, UK. 
Vavoula, G. N. and Sharples, M. (2002), KLeOS: A personal. mobile. Knowledge and 
Learning Organisation System. Paper presented at the IEEE International 
Workshop on Mobile and Wireless Technologies in Education (WMTE '02), 
Vaxjo, Sweden. 
Vogiazou, Y. (2002), Wireless Presence and Instant Messaging. JISC Technology 
and Standards Watch. [Online]. Available at: 
http://www.jisc.ac.ukluploaded _ documents/tsw _ 02-07.pdf. Last accessed 
August 24, 2004. 
Vygotsky, L. S. (1978), Mind in society: the development 0/ higher psychological 
processes. Cambridge: Harvard University Press. 
Wali, E. (2007), Are they doing what they think they're doing? Tracking and 
triangulating students' learning activities and self reports. Paper presented at 
the WLE Workshop on "Research Methods in Informal and Mobile Learning: 
How to get the data we really want", WLE Centre of Excellence, Institute of 
Education, London, UK. 
WaH, E., Winters, N. and Oliver, M. (2oo8a), 'Maintaining, Changing and Crossing 
Contexts: an Activity Theoretic Reinterpretation of Mobile Learning'. 
Association/or Learning Technology Journal, 16 (1),41-57. 
WaIi, E., Winters, N. and Oliver, M. (2oo8b), Mobile learning across contexts: 
methodological considerations. Paper presented at the IADIS International 
Conference on Mobile Learning, Algarve, Portugal. 
Wali, E., Winters, N. and Oliver, M. (forthcoming), 'Are they doing what they think 
they're doing? Tracking and triangulating students' learning activities and self 
reports'. In G. Vavoula, N. PachJer and A. Kukulska-Hulme (eds), 
Researching Mobile Learning: Frameworks. Methods and Research Designs. 
Oxford: Peter Lang Publishing Group. 
Walsh, K. (2002), leT's about Learning: School leadership and the effective 
integration olin/ormation and communications technology. National College 
for School Leadership [Online]. Available at: 
http://newportal.ncsl.org.uklmediaIF7B/B7/walsh-ict-summary. pdf. Last 
accessed April 19,2005. 
Waycott, J. (2002), 'Reading with new tools: an evaluation of Personal Digital 
Assistants as tools for reading course materials'. ASSOciation/or Learning 
Technology Journal, 10(2), 38-50. 
Waycott, J. (2004), The appropriation 0/ PDAs as learning and workplace tools: an 
activity theory perspective. Unpublished PhD Thesis, Open University, Milton 
Keynes. 
248 
Weal, M., Michaelides, D., Thompson, M. and De Roure, D. (2003), The Ambient 
Wood Journals - Replaying the Experience. Paper presented at the Hypertext 
and Hypermedia, New York, USA. 
Weaver, B. E. and Nilson, L. B. (2005), 'Laptops in Class: What Are They Good For? 
What Can You Do with Them?' New Directions for Teaching and Learning, 
2005 (101), 3-13. 
Wertsch,1. V. (1985), Vygotsky and the Social Formation of Mind. Cambridge, MA: 
Harvard University Press. 
Wertsch, J. V. (1991), Voices of the mind: A sociocultural approach to mediated 
action. Cambridge, MA: Harvard University Press. 
Wilson, E. (2003), 'Preservice Secondary Social Studies Teachers and Technology 
Integration: What Do They Think and Do in Their Field Experiences?' 
Journal of Computing in Teacher Education, 20 (1),29-39. 
Winters, N. (2007), 'What is mobile learning?' In M. Sharples (ed.), Big Issues in 
Mobile Learning: Report of a workshop by the Kaleidoscope Network of 
Excellence Mobile Learning Initiative (pp. 7-11). Nottingham, UK: Learning 
Sciences Research Institute. 
Woods, D. R. (1996), Problem-Based Learning: He/ping your Students Gain the Most 
from PBL. McMaster University. [Online]. Available at: 
http://chemeng.mcmaster.calpbllpbl.htm. Last accessed August 24, 2006. 
Zelin, R. C. and Baird, J. E. (2002), Is a Mandated Laptop Program a Good Ideafor 
the Classroom?: A Student Survey. Paper presented at the Business Education 
Support Team (BEST) Conference - Supporting the Teacher: Challenging the 
Learner, Edinburgh, UK. 
249 
Appendix A 
Student's Consent and Authorisation form] 
The following information is provided for you to decide whether you wish to participate in 
the present study. You may refuse to sign this form and not participate in this study. You 
should be aware that even if you agree to participate, you are free to withdraw at any time. If 
you do withdraw from this study or wish not to complete any part of the study, it will not 
affect you in any way. You can be assured that all the information supplied will be treated in a 
professional and confidential manner. Your name is not essential but would be helpful for 
possible follow-up on a later date. 
I am a PhD candidate in the Institute of Education at University of London. The title of my 
PhD research is Investigating the Impact 0/ Integrating Portable Technologies on Higher 
Education Institutions. 
Portable computers are personal computers that are designed to be easily transported and 
relocated. During the last few years portable devices, such as PDAs, mobile phones, laptops 
and tablet pes, have become integrated in day-to-day activities including education. My 
research is concerned with studying higher education students' utilisation of portables for 
formal and informal learning activities. My research also aims to analyse the benefits and 
limitations of utilising portables' for learning, their impact on students' communication inside 
and outside the classroom, and the impact of instructors' utilisation of technology on students' 
utilisation of technology. The research has gone through the standard procedures of ethical 
approval and it has already been piloted twice. 
Your participation may include: (Please specify which a/the/allOWing you would not like to 
participate in) 
1. Answering a questionnaire 
2. Being observed while working on your portable technology 
3. Being recorded on video during class 
4. Installing system monitoring software on your laptop which will help clarifying what 
applications you use your laptop for and when they were used. This will aid in 
studying your portable usage for formal and informal learning activities inside and 
outside the classroom and investigating how instructors' portables utilisation affects 
your portable utilisation. You can be assured that I will NOT be looking at the web 
sites you visit or the applications you use, and you will NOT be identified by the 
logs2 in any way. 
5. Interview 
1 The form is adapted from www.research.ku.edulkucr/forrns/comp/hscl/s-pg-con.doc 
2 Log files are files that list a sequence of events that have occurred when a student uses a 
computer 
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Participant Certification 
I have read this Consent and Authorization fonn. I have had the opportunity to ask, and I have 
received answers to, any questions I had regarding the study. I understand that if I have any 
additional questions about my rights as a research participant, I may contact the researcher, 
email: EWali@IoE.ac.uk. 
I agree to take part in this study as a research participant. By my signature I affinn that I have 
received a copy of this Consent and Authorization fonn. 
Name ______________________________________________________ __ 
Email ________________________ __ 
Signature ____________________________________________________ _ 
Date _______________ ~------------------
Researcher Contact Information: 
Esra Ahmed WaJi 
EWali@IoE.ac.uk 
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Appendix B 
Instructors Letter 
Dear Dr ... , 
I am currently a PhD candidate in the Institute of Education at University of London. The title 
of my PhD research is Investigating the Impact of Portable Technologies on Higher Education 
Institutions. 
I am about to embark a study to find out how students at the University are using portable 
technologies in their learning. I need your help to provide me access to any of your 
undergraduate classes to be able to survey students and observe them while they are using 
their portables inside the classroom. I would also like to video record your classes based on 
your and students' approval. 
You can be assured that all the information will be treated in a professional and confidential 
manner. Students' identities will be kept anonymous. 
My study depends on people like yourself providing me access to classes. I thank you very 
much in anticipation of your support. 
Yours sincerely, 
Esra WaH 
Department of Mathematics, Science and Technology 
Institute of Education 
University of London 
Email: EWali@loE.ac.uk 
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Appendix C 
Student's Questionnaire 3 
Student's Information: 
Ql- Gender 
). Male ............................................................................................................... 0 
2. Female ........................................................................................................... 0 
Q2 - What portables do you use? 
). Laptop ............................................................................................................ 0 
2. PDA ................................................................................................................ 0 
3. Mobile phone ................................................................................................. 0 
4. Other (SpecifY) ............................................................................................. .. 
Q3 - How long have you been using your portables? (Please tick the appropriate 
box) 
Less than a year One year More (Specify) 
Laptop 
PDA 
Mobile phone 
Other 
Using portables for formal learning activities 
Q4 - How often do you use your portables in the classroom? 
). Less than once a week .................................................................................... 0 
2. Once a week ................................................................................................... 0 
3. A few days a week ......................................................................................... 0 
4. Every day ....................................................................................................... 0 
5. Do not use ...................................................................................................... 0 
Q5 - What are the applications that you use in the classroom? 
). Word Editor ................................................................................................... 0 
2. Presentation .................................................................................................... 0 
3. Spreadsheet .................................................................................................... 0 
4. Web browser .................................................................................................. 0 
5. Email .............................................................................................................. 0 
6. Calculator .................................................................. '" .................................. 0 
7. Other (Please specify) ................................................................................... . 
3 Some of the questions were adapted fonn a similar study (Waycott, 2004) 
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Q6 - What are the purposes of using your portables inside the classroom? (Please 
ok lIh ° b ~ tiC a t e appropriate oxes 
Laptop PDA Mobile Other 
phone 
Taking notes 
Viewing instructor lecture notes 
Access Internet sites 
Chatting with colleges 
Asking questions 
Reading course materials 
Playing games 
Reading email 
Writing emails 
Reading e-books 
Using spreadsheets 
Editing word documents 
Others (Specify) 
Q7 - Would you like to use your portables more inside the classroom? 
1. Yes ................................................................................................................. 0 
2. No ...................................................................... ··.· ......................................... 0 
If 'Yes' 
Q7.1 - What stops you from using your portables more inside the classroom? 
Q8 - What encourages you to use your portables inside the classroom? 
Using portables for informal learning activities 
Q9 - How often do you use your portables outside the classroom? 
1. Less than once a week .................................................................................... 0 
2. Once a week ................................................................................................... 0 
3. A few days a week ............................................... · ......................................... 0 
4. Every day ....................................................................................................... 0 
5. Do not use ...................................................................................................... 0 
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QIO- What are the applications that you use outside the classroom? 
1. Word Editor ................................................................................................... 0 
2. Presentation ............................................ ······.···········.·· ................................... 0 
3. Spreadsheet .................................................................................................... 0 
4. Web browser .................................................................................................. 0 
5. Email .............................................................................................................. 0 
6. Calculator ....................................................................................................... 0 
7. Other (Specify) .............................................................................................. . 
Qll - What are the purposes of using your portables outside the classroom? 
(Please tick the appropriate box) 
Laptop PDA Mobile Other 
phone 
Taking notes 
Viewing instructor lecture notes 
Access Internet sites 
Chatting with colleges 
Asking questions 
Reading course materials 
Playing games 
Reading email 
Writing cmails 
Reading c-books 
Using spreadsheets 
Editing word documents 
Others (Specify) 
Q12 - Would you like to use your portables more outside the classroom? 
1. Yes ................................................................................................................. 0 
2. No ....................................................................... ·· .. ··· ..................................... 0 
If 'Yes' 
Q12.1 - What stops you from using your portables more outside the classroom? 
Qt3 - What encourages you to use your portables outside the classroom? 
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Portables' benefits and limitations 
Q14 - How useful do you believe portables are: (Please tick the apprO.J!!iate boxl 
Not useful Somewhat useful Very useful 
Inside the classroom 
Outside the classroom 
Q15 - Why do you believe portables will/will not be useful for in-class learning 
activities? 
Q16 - Why do you believe the portables will/will not be useful for out of class 
learning activities? 
Portables and students' communication 
Q17 - How often do you use your portables for communicating with others 
(students and/or others)? (Please tick the ap]J!opriate box) 
Inside the classroom Outside the classroom 
Daily 
Weekly 
Monthly 
Never 
Q18 - How often do you communicate with other students face-to-face? (Please 
tick the appro1!!iate box) 
Inside the classroom Outside the classroom 
Daily 
Weekly 
Monthly 
Never 
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Q 19 - How often do you communicate with other students using online 
techniques such as instant messaging (e.g. MSN Messenger), bulletin boards or 
emails? (Please tick the appropriate box) 
Inside the classroom Outside the classroom 
Daily 
Weekly 
Monthly 
Never 
Q20 - What is the purpose of your communication with other students? (Please 
tick all the appropriate boxes) 
Inside the classroom Outside the classroom 
Discussing topics illustrated in the 
classroom 
Asking questions about the 
discussed topic in the class 
Discussing things not related to the 
discussed topic 
Chatting with friends and family 
Other 
Q21 - How has the use of portable devices helped you to communicate with 
others? 
Q22 - How has the use of portable devices hindered you from communicating 
with others? 
The impact of instructors' technology use on students' utilisation 
Q23 - Has the instructor's use of technology ever given you ideas for things to do 
or try? (Please explain) 
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Q24 - How do the tasks set by your instructors' encourage or require you to use 
portable technologies? 
Q2S - Has the instructor ever done anything that prevented or dismounted you 
from using portable technologies? (Please explain) 
General perceptions of portables 
Q26 - How do you travel to the university? 
Q27 - How long is your journey to the university? 
minutes 
-----
Q28 - Do you use your portables while travelling? (Please tick all the appropriate 
boxes) 
Laptop 
PDA 
Mobile phone 
Other 
Q29 - What for? 
Laptop 
PDA 
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Mobile phone: 
Other 
Q30 - How often do you bring each of the following to class with you: (Please tick 
all the appropriate boxes) 
Daily Weekly Monthly Never 
Laptop 
PDA 
Mobile phone 
Other 
Q31 - Overall, how useful are your portables? (Please tick the appropriate box) 
Laptop PDA Mobile phone Other 
Not useful 
Somewhat useful 
Very useful 
Q32 - We would like to understand the extent to which your use of portables is 
part of your day-to-day study. In order to help us understand this, we would like 
you to think about this hypothetical situation: 
If your portables were taken away and you were not allowed to replace them, 
what effect would this have on you and your work: 
Laptop: 
PDA: 
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Mobile phone: 
Other: 
Q33 - What other comments do you have about your experience of using 
portables? 
Thank you very much for your time and cooperation 
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AppendixD 
Observations Sheet 
I Class: I Date: ---
Time: Notes: 
Application Start time End Time Purpose 
ortable usa e Notes 
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Appendix E 
Boss Everyware and Activity Logger 
descriptions 
Boss Everyware 2.S1 Features (adapted from http://www.bosseveryware.coml): 
I. Boss Everyware keeps a log of which programs that a user has run, and how much 
time they've spent on them 
2. It records all of the users' keystrokes 
3. It logs inactivity if the user hasn't made any clicks or keystrokes for some time 
4. It makes it easy to answer questions about what new software has been installed, what 
software has been used and what specific web sites are being visited. 
5. The program can be password protected, and accessible only to the network 
administrator. 
6. Boss Everyware's data logs can be written in delimiter-separated values, dBase or in 
a proprietary encrypted format, and exported to popular database and spreadsheet 
programs. 
7. The program's powerful internal reporting system lets you select data by user or by 
application, create filters for including or excluding information, and arrange the data 
in a variety of useful ways. 
8. You can control how to group the data, whether to show full URLs or just domains, 
whether to display the non-character keystrokes, and other functions that determine 
the usefulness and appearance of the reports. 
9. Data logs written in delimiter-separated values format can be placed on write-only 
locations, preventing users from reading and deleting captured data. 
10. The application runs under Windows NT4/2000IXP/95/98IMe, including Microsoft 
Terminal Services and Windows XP Remote Desktop Connection. 
Activity Logger 2.5 Features (adapter from http://www.softactivity.com/spy-
software.asp ): 
I. Monitor Internet usage: records to the log file URLs of visited Internet sites with 
viewed page title 
2. Records keystrokes in email, chat, instant messengers and other programs 
3. Logs what programs users run and how long do they work in every program 
4. Recorded log file can be periodically sent silently to your email address, when 
computer goes online 
5. Capture and save screens hots of computer desktop every several seconds. Snapshots 
do not take a lot of disk space, because they are saved in the compressed JPEG 
format. Captured screens hots can be viewed as a slide show with the provided viewer 
utility or any third party image viewer. 
6. All configuration and reporting features are protected with a password. Only you 
have access to the gathered log data. 
7. Advanced reporting features allow viewing recorded log data in different 
presentations to analyze user's activities on your computer. 
8. Log file can be conveniently viewed as an HTML in web browser with embedded 
screenshots. 
9. Log files can also be viewed in MS Excel format, which allows to view users activity, 
filter and group data, to see work summary table, create graphic diagrams and view 
Internet usage history 
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Appendix F 
Analysis Sheet 
• Portable device - mobile learning 
Description: 
Interpretation (using AT and/or MLP): 
• Portable device - static learning 
Description: 
Interpretation (using AT and/or MLP): 
• Conventional device - mobile learning 
Description: 
Interpretation (using AT and/or MLP): 
• Conventional device - static learning 
Description: 
Interpretation (using AT and/or MLP): 
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Appendix G 
Log Files Analysis Sheet 
Date Time Application Purpose Notes 
264 
Appendix H 
List of publications 
l. Wali, E. (2007), Are they doing what they think they're doing? Tracking and 
triangulating students' learning activities and self reports. Paper presented at 
the WLE Workshop on "Research Methods in Infonnal and Mobile Learning: 
How to get the data we really want", WLE Centre of Excellence, Institute of 
Education, London, UK. 
2. Wali, E., Winters, N. and Oliver, M. (2008a), 'Maintaining, Changing and 
Crossing Contexts: an Activity Theoretic Reinterpretation of Mobile 
Learning'. Association/or Learning Technology Journal, 16 (I), 41-58. 
3. Wali, E., Winters, N. and Oliver, M. (2008b), Mobile Learning Across 
Contexts: Methodological Considerations, IADIS Mobile Learning, Algarve, 
Portugal. 
4. Wali, E., Winters, N. and Oliver, M. (forthcoming), 'Are they doing what they 
think they're doing? Tracking and triangulating students' learning activities 
and self reports'. In G. Vavoula, N. Pachler and A. Kukulska-Hulme (eds.), 
Researching Mobile Learning: Frameworks, Methods and Research Designs. 
Oxford, Peter Lang Publishing Group. 
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Appendix I 
A sample of log files analysis sheet 
NOll'S 
.n~II _ ___ --1 
Nntt .. , 
----1 
\ 
-;--...... ~----l 
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Appendix J 
A sample of a completed questionnaire 
Questionnaire 
Student's Information: 
QJ - Gender / 
1. Male ............................................................................................................... rkl'. 
2. Female .......................................................................................................... 0 
Q2 - What portables do you use? 
1. Laptop ............................................................................................................ rI 
;: ~~ii~·~h~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::/ 
4. Other (Specify) ............................................................................................. . 
Q3 - How long have you been using your portables? (Please tick the appropriate 
box) 
-
Less than a year One~ar More (Specify) 
Laptop \/ 
PDA 4 }y 
Mobile phone ./ 
Other 
Using portables for formal learning activities 
Q4 - How often do you use your portables In the classroom? 
1. Less than once a week ................................................................................... 0 
2. Once a week ................................................................................................... 0 
3. A few days a week ......................................................................................... d 
4. Every day ....................................................................................................... 0 
5. Do not use ...................................................................................................... 0 
QS - What are the applications that you use In the classroom? 
1. Word Editor ................................................................................................... ~ 
2. Presentation ................................................................................................... 0 
3. Spreadsheet .................................................................................................... 0 
4. Internet Explorer ............................................................................................ 0 
~: ~~:~i~~~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ 
7. Other (please speeify) .................................................................................... -/ 
PIn (PMf1161 ~l\ rj("V) "'(J,)c,..,~",f) 
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Q6 - What are the purposes of using your portables Inside the classroom? (Please 
tick all the appropriate boxes) 
Laptop PDA Mobile Other 
phone 
Taking notes \/ 
Viewing instructor lecture notes / 
Access Internet sites 
Chatting with colleges vi' 
Asking Questions 
Reading course materials II 
Playing games 
Reading email \/ 
Writin~ emails , " 
Reading e-books 
Using spreadsheets 
Editing word documents 
Others (Specify) 
, /'!(:'() f. .1 ; 
.,)ot'I," .':1~i ~ ~ ~~~ vi 
, J ( l' I,,]> t:,,,:,;tL) 
Q7 - Would you like to use your portables more inside tbe classroom? 
I. yes ................................................................................................................. rgI" 
2. No .................................................................................................................. Cl 
ortables more inside the classroom? 
Using portables for informalleaming activities 
Q9 - How often do you use your portables outside the classroom? 
1. Less than once a week ....................................... , ........................................... Cl 
2. Once a week ................................................................................................... Cl 
!: :v~; ::; .. ~.:~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ 
S. Do not use ..................................... · .... ·· .. · .. · ...... ···· .. · ....................................... Cl 
2 
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QIO- What are the applications that you use outside the classroom? 
1. Word Editor ................................................................................................... ,.( 
;: ~;~:':t~~~~~.::::::::::::::::.:::::::::::::::).::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~ 
4. Internet I;xplorcr.l~~!TF.t·!i,,- ·F".I···.···) .... · .. · .... · ..................................... if . 
5. Email....C!t.f:-.:I:N . .:.~ .. I!.!L!!tf!.l.L.:~ ... ~~ .• .::.~.1 .................................................. r;/. 
~: ~:~~~I~~;~~·i·f;)·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: rf+h:~:~~~;/)' 
tit,. j f QII - Wbat are tbe purposes of using your portables outside tbe classroom? 
]please tick 'he appropriale box) 
Laptop PDA Mobile Other 
phone 
Taking notes ttl' ,/ 
Viewing instructor lecture notes J 
Access Internet sites /" 
Chatting with colleges V 
Askinj/ Questions ' ~: I_ (Mid.') ,/ 
Reading, course materials 
-/ 
Playing games 
ReadinK email v' 
Writing ernails J 
Reading e-books ~ 
Using spreadsheets ~~ Editing word documents 
Others \Spec~) [,111 ) :Ilil .I~ :,jJ~".I"Y 
. / 
_ I {,""t'L~k 
. J. I ' 
en t; t ,J.,~ t'''I1", t 
Q12 - Would you like to Dse your portables more outside tbe classroom? 
I. yes ................................................................................................................. r:f' 
2. No ............................................................... ················· .. ·· .............................. 0 
e classroom? 
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Portables' benefits and limitations 
Qt4 - How useful do you believe portables are: (Please tick the appropriate box) 
Not useful Somewha~ useful Very useful 
Inside the classroom V 
Outside the classroom 'IL. 
Ql S - Why do you believe portables .l\lIWwill not be useful for in-class learning 
activit;ies? . I I' , 
- v',lI t f.+i '4!') ·,tr;·~v«(.:v (I~r-'r / Pi-Ii) 
~ Q16 - Why do you believe tbe portables will/will 6ct be useful for out of class 
learning activities?:i 1 i1 
.... (hI. ~, "Ix} •..•. ,'4 /') 'e 1(5 hz "" /k ii . 
Portables and students' collaboration 
Q17 - How often do you use your portables for collaborating with others 
(students and/or otbers)? (Please tick the appropriate box) 
Inside the classroom Outside the classroom 
Daily 
Weekly 
Monthly 
Never v= 
1'(\)< ("t ~ Ct"" "'~ .. '1/ Q18 ';"ow often do y6u collaborate with other students face-to-face? (Please tick 
the appropriate box) 
Daily 
Weekly l;; It"", ~U~ .t.~,~ ; 
Monthly 
Never 
',l I. r . 'I ..... ., : .. \ f .)' ('i/~ ,. f) I'~''.I 
(01\. i,,", t.)...;\ v", u • ., ) 
.' 
Inside the classroom Outside the classroom 
" V 
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Q19 - How often do you collaborate witb otber students using online techniques 
such as instant messaging (e.g. MSN Messenger), bulletin boards or emails? 
(Please tick the appropriate box) 
Inside the classroom Outside the classroom 
Daily 
Weekly / (It .r Ac,.-( C\ " .;(U· , VI, .I 
Monthly 
Never / 
Q20 - Wbat is tbe purpose of your collaboration with other students? (Please tick 
all the appropriate boxes) 
Inside the classroom Outside the classroom 
Discussing topics illustrated in the 
classroom 
Asking questions about the .~ discussed topic in the class l 
Discussing things not related to the ! iIi. -\ ) ~ discussed topic 
Chatting with friends and family v 
Other 
Q21 - How b,as tbe use of portable devices helped you to collaborate with otbers? 
_ f';'1 - J I., oJ ), Z .. N • .o: 
Q22 - How has the use of portable devices hindered you from collaborate with 
others? 
(f/~h.;., ) 
, 
Instructors' technology use impact on students' utilisation 
Q23 - Has tbe instructor's use of tecbnology ever given you ideas for things to do 
or try? (Please explain) ! j .. f' 
: t1vf """..t) .. ~~'\Iy' d(l{ I()~t) ii"' It\)""d.i lQr(J.(;Vv)(';;li-I:lich,S~" 
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Q24. How do the tasks set by your instructors' encourage or require you to use 
portable technol~ie~? . (r'(rJ t '""if! -tt.,,,- 1<1 t'f,l 
Q2S • Has the instructor ever done anything that prevented or dismounted you 
from using portable t,cbnologl,,? (Please explain) 
tli f N. >"d1 LI' ~'!I SJ f!..,(. 
General perceptioDs of portables 
Q27· How 108g is YODr journey to tbe uDivenity? 
~C minutes 
Q28 • Do you use your portables while travelling? (Please tick all the appropriate 
boxes) 
Laptop I ::".",,.[v) 
PDA .,/ 
Mobile phone 
Other 
Q29 • What for? 
Laptop . 
6sviity\) ( ,':, 
PDA . 
- ReJi r,lry1 / L'1vr/q 
- PJt1" 
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.. 
Mobile phone: ( f -1) 
Other 
(N 1) 
Q30 - How ofteo do you bring each of the followiog to class with you: (Please tick 
all the appropriate boxes) 
Daily Weekly Monthly Never 
Laptop IV( • ? ,t-....;,~ l) 
PDA V' 
Mobile phone 
Other 
Q31 - Overall how useful are your portables? (Please tick the approDriate box) 
Laptop PDA Mobile phone Other 
Not useful 
Somewhat useful v' 
Very useful J 
Q32 - We would like to uoderstaDd tbe extent to which your use of portables is 
part of your day-to-day study. In order to belp us understand this, we would like 
you to think about this hypothetical situation: 
If your portables were taken away and you were Dot allowed to replace them, 
what effect would this have 00 you aod your work: 
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Mobile phone: (tilT) 
Other: ( ,. CJ 
Q33 - Wbat otber comments do you bave about your experience of using 
portables? (. \. /_j. 'J j 
- t'U( Ihlfo/ i'r.,,1Ii>(:/~ I It"r /0 ) 
plc!(1) 
Thank you very much for your time and cooperation 
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